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REPORT 


ON THE ' 


SUPPLY OF WATER TO THE POONA CANTONMENT, 

Br 

CAn’AIN P IIIT.TP lEWIS HART, 

BOMBAY ENGINEERS. 


“ To select and mature the most promising of the various schemes 
either already submitted, or. which he (the Officer deputed on the 
duty^ might himself find it expedient to suggest .” — Extract from 
Chief Engineer of Public Works' Letter to Government ^ No. 10211- 
<f 1856, duted 20th December, paragraph 16. 


1. The following are the various schemes which have been already 
submitted for supplying the Poona Cantonment with water ; but they 
are all, more or less, so mi.xed up with the supply to the City of 
Poona, that I have been unable to separate them, although the former 
is the subject with which I have to deal in this Report. 

2. Captain Jacob’s proposal (dated 4th December, 1851) was for 
inci'easing the supply of water to the City of Poona by removing. the 
supposed deposit from the Lower Kartriz Tank. 

3. Captain Graham’s projects (dated 31st October, 1851) for 
supplying the City of Poona and the Cantonment are as follows r— 
For the City of Poona. ls<. By increasing the supply of water at the 
IjOwer Kartriz Tank in different ways. By raising the Wall of the 
Kartriz Tank, at an estimated cost of Rs. l-8,4lQ2. For increasing 
the supply in the Kartri? ;Tank, by conveying the water j&sont the 
tipper to the lower tank ; and by the construction of varipns masonty 
aqueducts to catch- the water from a certain Nullah and supposed 
spring, at an estimated cost of Rs. 66,704.. 2nd- • By constructing 
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sluices at the Sangroon, Kanapoor, and Gorleli Dohoos, or natural 
lakes, in the Mootta River twelve miles west of Poona, and allowing 
the water therefrom to flow down the bed of the river to Poona : 
this project does not appear to have been estimated. 3rd. By 
increasing the supply of the Nana aqueduct : this also was not 
estimated . — For the Cantonment of Poona. Ath. By increasing* 
the supply of Rastiah’s aqueduct, in different ways. By extending 
the same at an estimated cost of Rs. 2,725. By doming over two 
wells and conveying their water to the aqueduct, at an estimated cost 
of Rs. 30,000. 5th. By obtaining possession of the Chowdrey’s 
aqueduct, and throwing the supply therefrom into Rastiah’s aqueduct, 
and, in return, supplying that portion of the City of Poona called 
Vetal Peth from the Kartriz aqueduct. To collect the overflow of 
Rastiah’s aqueduct during the monsoon into two reseiwoirs, one in 
the Civil Lines and the other near the Collector’s Office, at an esti- 
mated cost of Rs. 3,755 and Rs. 4,000. (Mh. If the Chowdrey will 
not give up his aqueduct, to complete the supply to the Canton- 
ment by a new Bund above the village of Great Kondwah, and 
building a new aqueduct from the Kondwah Nullah, paiallel 
to the Chowdrey’s aqueduct; and by sinking shafts in different 
directions in the hot weather, with the view of finding out springs, 
and conducting them to the main aqueduct, at an estimated cost of 
Rs. 1,26,886. 

4. Captain Kilner’s project (dated 15tli January, 1852) for sup- 
plying the Cantonment and a portion of the City of Poona, consisted 
of bringing the water from the Upper Kartriz Tank, at an estimated 
cost of Rs. 1,11,887, by iron pipes into the cistern near St. Mary’s 
Church ; from this cistern to one in the Bowanee Peth, and a branch 
to the Malcolm Tank in the Bazar. 

5. Vickajee Meerjee’s project (dated 9th October, 1851) was for 
bringing water from a spring at Duncowree to the Bowanee Peth in 
the City of Poona, estimated by him at Rs. 50,000, and by Major 
Kilner at from Rs. 60,000 to Rs. 70,000. 

6. To complete the supply from the Jamsetjee Bund Water-works, 
at about two lacs and forty-one thousand gallons daily for the 
^Cantonment, Bazar, and suburbs, by steam power, at an outlay of 
‘Rs. 1,60,122. 

7. Captain Berthon’s scheme (dated 10th March, 1853) t(ras to 
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construct an under-ground Bund of masoniy across the Kondvah 
Nullah, for the supply of the Cantonment, with an arched gallery, to 
be incorporated with the masonry of the Bund, to act as filterer and 
receiver. _ From the receiver, the water is to be carried in a 16-inch 
main to a central cistern, or to some convenient position in or near 
the Horse Artillery Lines, whence it is to be led by branch pipes to 
the Barracks, and other public places of resort requiring a supply, at 
an estimated cost of Rs. 1,23,910. 

8. Mr. Reeves, the Revenue Commissioner, recommends the con- 

Mr. Reeves’ letter. No. struction of a dam across the Mootta River 
1875 of 1855, dftted 3rd between Sangroon and Gorleh, where the 

No^3220of78lf*&itary ^ater of the river is retained in extensive 
Board’s letter. No. 1023 of natural reaches, called Dohoos, with iron 

S Engtnce?or'‘Sc the Cantonment and 

Works’ report. No. 10211, City; and he suggests that some of the water 
dated 20th December, 1856. ^e sold for irrigation. 

9.. Mr. Gerrai'd, Civil Engineer, proposes a scheme (dated 18th 
October, 1856) for the supply of the Poona Cantonment only, by 
damming up the Ambeygaum Valley, and leading the water in a 
conduit of earthenware pipes to a distributing reservoir at the back of 
the Hospital to the Wano^vree Barracks, and thence by iron pipes to 
the various localities in the Camp and Cantonment Bazar, at an 
estimated cost of Rs. 2,48,917. 

10. Before offering any remarks on the various projects above men- 
tioned, I will premise, that a population of forty thousand (in round 
numbers ; see Appendix, Letter A) have to be supplied daily through- 
out the year with twenty gallons of water per head, which is the 
minimum allowed for in England ; and that the question of a supply * 
of water to the Poona Cantonment involves the equally important one 
of a thorough drainage and sewerage of the whole site ; a point, how- 
ever, upon which I have not been called on to report, but whi^ 
must be borne in mind in connection with any efficient project of 
water supply. On this latter consideration alone I should have 
much preferred a calculation of thirty gallons per head ; but, as it 
might perhaps be considered that I had exaggerated the wants of the 
Camp, in assuming the requirements at that rate, 1 will retain the 
former quantity of twenty gallons, being, I believe, as before observed, 
the minimum supply usually allowed for in England. 
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1 1 . The quantity of water then required for. forty thousand people, 
at twenty gallons per head, amounts to a supply of eight hundred 
thousand gallons daily, or two hundred aiid ninety-two million gal- 
lons yearly, — taken, in round numbers, at three hundred million 
gallons ; the water being delivered into a distributing reservoir of such 
an elevation as to be able, when required, to flush every drain and 
sewer in camp which may hereafter be constructed. 

12. The above are the main standards by which I consider all the 
foregoing projects must be compared, although it must be borne in 
mind that, at the time they were framed, the population was nothing 
like the present number of forty thousand ; that the quantity, even 
of twenty gallons per head daily, would have been considered much 
in excess of the actual wants, and that the subject of the sewerage of 
the Camp had not become so important a matter as at present, when 
the population has so much increased. This is clear, as the drainage 
of the Camp in connection with the water supply is not noticed, that 
I can discover, in any of the Reports hitherto submitted. 

13. This does not concern the supjdy to the Cantonment in the 

least, as it refers to the Lower Kartriz Tank, 
Captain Jacob s Repoit. ^ -wrork specially belonging to the Muni- 
cipality, for increasing the supply to the City of Poona ; but I allu’de 
to it for two reasons, which I cannot pass over Avithout remark. 
The first, that Major Kilner considered the filling. up by deposit 
of the Lower Kartriz Tank an illusion ; and the second, because it 
was considered, both by the same Officer and Captain Graham, 
that raising the Bund wall of the tank was a cheaper method of 
obtaining an extra supply of water than by excavating the debris 
out of it. 

14. I can observe that, during the last seventeen years, the deposit 
in the lower tank has increased considerably, and is easily accounted . 
for.* Portions of the retaining walls to the artificial supply channel 

* When I was in Poona in 1839, as Assistant Superintendent of Roads and Tanks, 
one of these walls had been rebuilt by Lieutenant Wood, and had been carried away 
during the first floods which came down the supply channel. It could not be rebuilt 
until the monsoon moderated, and doubtless, during the period the wall remained 
•unbuilt, large quantities of deposit found their way into the bed of the tank. Whe- 
ther this has happened since I cannot say, but the appearance of different portions of 
the wall favours the idea that they must have been rebuilt at some time or other. 



hav6 at different periods been Ti?aished down^ ^geneiaUy , lil 

the first heavy floods of the monsoon ; and through the gap m created> 
and which could not be rebuilt during the rains,- la^e quantises of 
mud have been brought down from the hills, and deposit^ in . the 
'bed of the tank. With respect to raising the Bund of the tank 
being cheaper than excavating the mud out of it, it certainly ma,y be^ 
if the mere excavation of the mud by manual labour from the bed of 
the tank, j^nd depositing it on the banks, be intended ; but, if pro- 
perly managed and cared for, immense quantities might be yearly 
got rid of by washing it out in a liquid state tlu*ough the sluices at a 
small cost. The evil has probably now gone too far for any arrange- 
ment of this description being of much use. 

15. In the year 1841, from the 3rd of May to the 11th of June, 171 
prisoners from the Poona Jail were encamped on this work, and, with 
the* aid of some free labourers, a large quantity of the deposit then 
formed was washed out through the sluices in a liquid state. Since 
this period, as far as I have been able to asc.ertain, no attempt What- 
ever has been made to get rid of any of the deposit, beyond yearly 
opdliing the sluices to allow of the first floods of the rainy season to 
pass off, and to close them when the feeding channel runs clear. I 
rather doubt whether even this has been regularly attended to. Hav- 
ing been some years ago an assistant to the Superintendent of Roads 
and Tanks in this Collcctorate, and had something to do with this 
work, I am enabled to offer an opinion regarding the deposit formed 
in it, and which is still in progress in my opinion ; and I have no 
hesitation in saying that it is rapidly filling up, like the one above it, 
and that it is, from long and continued neglect, becoming inefficient 
as a storage resei’voir for water. 

16. Of the six projects submitted by Captain Graham, three refer 

to the sup})ly of water to the City of Poona, 

Captaia Graham's projects. 

to the bringing water from the Sangroon, Kanapoor, and Goreh 
Dohoos I shall hereafter offer a few remarks on ; at present I will 
confine myself to the notice of those refeiring to the Cantonment 
supply. From a careful inspection of the works alluded to by Captain 
Graham, it appears to me that not one, or all the projects taken 
together,, as regards the Chowtfrey’s and Rastiah’s aqueducts, collect- 
ing their overflow in the mon^on, extending or uniting them, or by. 
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d<^ttmg over tlie wells mentioned, wd conveying their water to these 
works, would give the supply now required, viz. eight hundred 
thousand gallons daily throughout the year ; and supposing the supply 
to be sufficient, I much doubt if the water could be delivered by 
gravitation at such an elevation as to supply every public building 
in the Camp, or be made available for flushing the sewers and drains 
to be hereafter laid out. 

17. Captain Graham’s proposal regarding these two works, Ras- 
tiah’s and the Chowdrey’s aqueducts, was as fbllows (see his letter 
No. ^300 of 1853, dated 8 th August, paragraph 2) ; — 

“ To make the matter at issue as clear and concise as possible, I 
must remind the Board of the nature of my proposal, which is to 
supply the whole of the City of Poona from the Kartriz aqueduct, 
and the Cantonment of Poona from the joint supply obtainable from 
Rastiah’s and the Chowdrey’s aqueducts.” 

Captain Graham then goes on to observe, whether the supplj^ ob- 
tainable from these two aqueducts, added to the probable increase 
from new sources, will suffice ; and compares his scheme with those o/ 
Major Kilner and Captain Berthon. I have taken below the most 
favourable results anticipated by Captain Graham from the proposed 
improvements to these aqueducts, which are as follows : — 

19th March 3,38,798 gallons. 

31st do 2,53,496 „ 

April 2,11,702 

May 1,32,345 „ 

After a long and somewhat tedious correspondence on the subject of 
these two aqueducts, the owners, Rastiah and the Chowdrey, refused 
to give them up to Government. (Mr. Reeves’ letter, dated 15th 
February, No. 510 of 1856.) 

18. The only other project remaining to be noticed of Captain 
Graham ’sj is that for constructing a dam above the village of Great 
Kondwah, and building a new aqueduct parallel to the Chowdrey’s. 
As regards the locality for supplying the Camp, nothing could be 
better; its situation and distance are admirable. The levels also 
.suit well, as the proposed site for a dam is 135 75 feet above the 
old Hospital Compound in front of the solitary cells, one of the 



highest fwSinis in the Camp. But, - if ®<>h^ratioii ,icsf‘; 
a valley for impounding water ought tb b^‘ deep/. %ith “steep 
and surrounded by lofty hills, then the Kondwah ynjl^ ' do^- tiot, 
certainly in my opinion, answer this description. It is flat-abd ; 
shallow, and only bounded by lofty hills at its head, without aiiy 
spurs of the slightest consideration from the main range to fopa, 
its sides. I think therefore that this valley, from the above cause, 
is extremely ill adapted for impounding water, although in it there 
is a large quantity of underground drainage, fifteen or twenty 
wells being worked, during the hot weather, on its banks for the 
Pawn gardens. 

19. To show how extremely shallow a valley it is generally, I would 
remark that the dam proposed by Captain Graham for a^reservoir 
above the village of Great Kondwah, when raised to its greatest possi- 
ble height, is only 32 feet, with a length of 1,400 feet. The estimated 
supply daily for the hot weather comes to seven hundred and ninety- 
five I thousand gallons for three months, one-third of the actual 
contents having been taken for evaporation ; but, in a flat shallow 
work of this description, the surface evaporation would in all proba- 
bility be much greater. 

20. I will now proceed to notice Major Kilner’s project for 

supplying the Camp and a part of the City 

Major Kilner s project. Poona with water from the Upper Kar- 

triz Tank. Major Kilner reckons the Camp population at twenty- 
four thousand, and the quantity to be allowed for per head at eight 
gallons. The quantity required, therefore, is one hundred and ninety- 
two thousand gallons daily, to which is to be added, for the Hor^ 
Artillery horses about four thou^d gallons, and for Sir Jamsetj^ 
Jejeebhoy’s premises five thousand gallons, making altogether two 
hundred and one thousand gallons. The Upper Kartriz Tank he cal- 
culates to contain forty-seven million nine hundred and fiftech 
thousand gallons, exclusive of all water in the deposit, with which it 
is about two-thirds filled up; which for 182 days, or half the y^,, 
affords two hundred and forty-one thousand two hundred and nine^^. 
one gallons daily. In., this no account is taken of the water in ihe 
deposit, or “black clay,!’ supposed to consist of 20,430,956 Cubic fe^, 
of which probably, Major Kilner states, one-sixth is water, ^ving 
twenty-one millions, two hundred and eighty-two thousaml, two 
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hundi’cd and forty-three gallons in this niediunn Tliis is in addition 
to the daily supply above. 

21. The total supply therefore, including that in the “black 
clay” (which has to be got at), amounts to sixty-nine millions, one 
hundred and ninety-seven thousand, two hundi'ed and forty-three 
gallons, which would give daily throughout the year a supply of one 
hundred and eighty-nine thousand five hundred and eighty-one gal- 
lons, or daily for half the year three hundred and seventy-nine thou- 
sand one hundred and sixty^-tw'o gallons. Since Major Kilner’s report 
was written, the Camp pcjpulation has increased from twenty-four 
thousand to forty thousand, and the rate per head daily, which he 
calculates at eight gallons, is, without doubt, much under the mark. 
It is therefore very aj)parent that his project would not supply the 
present demand. 1 consider that Major Kilner has much underrated 
the evaporation. Over an area of 1,91G,()()0 scpiarc feet, of an 
averagfj depth of six feet, an extensive .shallow exj)anse, the eva- 
poration is only taken at one-third, or two feet of dej>th over the 
whole surface ; whereas, with very* little of the supply drawn off, the 
evaporation alone would go considerably towards emptying such a 
I’escrvoir. 

22. 1 feel satisfied, from having carefully watched this tank during 
the last hot season, that it cannot be depended on, in its present state, 
for a full and constant supply of water throughout the year. It is 
also to be observed that, whatever water is taken from the Upper 
Kartriz Tank interferes with the su])ply to the lower tank. This 
woj-k, in fact, as mu(di belongs to the municipality of the City of 
Poona as the lower tank does; and as CSovernment are precluded 
(Government Resolution dated 19th 8eptember, 18.55), by the express 
orders of the Honorable (^ourt, from cx[)ending public money in order to 
provide an enlarged supjdy of w’atcr to the City of Poona, even sup- 
posing that the upper tank contained sufficient storage room for 
the supply of the Cantonment, it docs not appear to me, under 
existing circumstances, how it could possibly be appropriated to such 
a purpose. 

23. With reference to this Lower Kartriz Tank, which is fed- to a 
great extent by the upper one, 1 would observe that the following 
Government buildings in the City of Poona are supplied with, water 
from it : — 
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Nftine of Building, 

1. Shunwar Palace 

2. Boodhwar do. 

3. Nana’s do. 

4. Jail 


Trobable No. of Gov^mtat 
serrants using ihe water. 

173 

.574 

79 

413 


Total.... 1,239 


24. As regards the water held in suspension by the deposit in the 
Upper Kartriz Tank, the quantity of it is of course a surmise ; and 
as the difficulty of getting at it by simple means Major Kilner pro- 
nounced to be almost insurmountable, in so far as it affects Uiat 
Officer’s calculations, it was very properly omitted from his estimate 
of sujjply. I consider that Captain Graham has suggested the only 
way of getting at it, viz., by sinking deep shafts and connecting them 
by gallei'ies or cuts covered over, extending over the whole bed of the 
deposit, and leading these channels into one or more main channels, 
asnnight be fotind convenient, through the Bund. What the actual 
supply would be by tapping this extensive water-bearing debris, it is 
impossible to say. If a very freijucnt inspection of this work, and a 
mere practical oj)iuion be worth anvtliing, without figures, I should 
say its capabilities of supply were veiy considerabl(!, but that no satis- 
faclory infonnaliejn could be obtained on this point, without going to 
some actual experiment, Mdiich, in all pi’obability, would be attended 
with considerabb' exjnmse. 

25. I have very freijuently inspected the little valley of Dun- 

cowree, from which Vickajee Meerjee pro- 
Viukfljee Mcorjre s Report. , i , • • , e 

posed obtanimg a supply of water for a portion 

of the City of Poona ; and, for its extent, I am of opinion that its 

capabilities arc very considerable, but of too limited a character as an 

independent supply, although in any scheme which would admit of 

employing it as a subsidiary, it would, I am sure, be likely to prove a 

very valuable one. 

26. There is nothing to observe regarding this work, except that 

it has, I believe, been abandoned as a prin- 
work^***^^* Water- source of supply, owing to the polluted 

nature of the water, receiving as it does, at 
no great, distance off, the whole sewerage from the City of Poona. 

2 p 
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27. This project is for what Captain Berthon terms ** an under- 

^ , , ground Bund across the Kondwah valley 

stream. there is no doubt that it would 
add most materially to the supply of the present Chowdrey’s aque- 
duct. I am of opinion that it is the only work of the sort adapted to 
the nature of this valley. As regards the supply of water to be derived 
from it, it is impossible to conjecture even, but I should be inclined 
to doubt much if 800,000 gallons daily could be furnished from such 
a contrivance, in the locality indicated. 

28. These projects are the same, for bringing the water confined in 

_ , . „ , , , the Sangroon, Kanapoor, and Goreh Dohoos, 

Captain Grahams and ” ti- p 

Mr. Reeves’ project for or pools m tlie bed of tlie Mootta Kiver, for 

bringing water from the supiily of the City and Camp of Poona. 

Sangroon Dohoo. , e n • . i xi. i i.- i 

I carefully inspected these pools, which arc 

fifteen or sixteen miles south-west from Poona; their extent is as 

follows : — 


Karnes of Dehoos. 

Measured by Major Kilner in Octo- 
ber and November, 1851. 

"Measured by Captain Hart Ir 
F ifbruary, 185?. 

Length. 

Width. 

Greatest 

Depth. 

Length. 

Width. 

Greatest 

Depth. 


M. V, Yds.' 

Feet. 

Feet. 

M. F. Yds 1 

Feet. 

Feet. 

Goreh Dohoo 

0 7 38 

1 

222 to 42o 

04 

0 6 180 

250 

5 

Kanapoor Dohoo .... 

0 7 93 

256 to 26!) 

Hi 

1 0 100 

250 

6 

Sangroon Dohoo .... 

1 I 18C 

180 to 310 

i 

m 

I 2 30 

230 

lOj 


29. One set of levels was taken by Mr. Gerrard, C.E., in November, 
1855, and the difference of level, between the top water of the 
Sangroon Dohoo (the uppermost) and the top of the centre of the 
Jamsetjee Bund, was found to be 94*59 feet. The same levels were 
taken very carefully by Surveyor and Builder Venaik Bhickajee* in 
February, 1857, and was found by him to be 81*74 feet, the difference 
being caused, in all probability, by the fall of the water between 
November and February, and, deducting the depths at about these 

♦ The Sangroon Dohoo is the uppermost pool, and the Goreh the one nearest 
’^onn. The difference of level between the top waters of these two pools was, at the . 
same hme found to be 26*13 feet,— a considerable fall in so short a distance. / 











Mr. 

94-59 

, - Depth measured by 
Major Kilner. 


peri^^, bottom of tb^ . 

Saagrbob Dohbo; (thb "upi)bnnost) 76-84 feet 
higher than the top , of, the Jamse^ee Bund 
as levelled by Mr. Gerrard, GtE.^;aiid, 71-24 
feet as levelled by Surveyor and Builder 
Venaik Bhickajee. Mr. Gerraid, C.E., made 
no measurement of the depth when he took, 
the levels in November 1865. I have there:* , 
fore assumed the depth to be that taken by 
Major Kilnet in October and November, 
1851, which will account for the difference in the Jwo sets of levels, 
both of which were taken from tlie top waters, and which, of course, 
are constantly fluctuating. Again, in measuring the greatest depth 
of such an extensive sheet of water as the Sangroon Dohoo, differences 
must unavoidably occur ; however, I think that these levels, taken by 
different individuals at different times, are sufiiciently near for all the 


76-84 

81-74 

10-50 

71-24 


VcTiaik’s, 

Depth measured by 
Venaik. 


practical purposes of determining if water can or cannot be delivered 
in 4 he Camp of Poona by gravitation from these natural pools in the 
bed* of the Mootta River. I will, therefore, take the mean of the 
two sets of levels ” - and consider the bottom of the Sangroon 
Dohoo to be 74-04 feet above the top of the Jamsetjee Bund, about the 


centre of it. 

30, From careful levels* taken between fixed points in the Camp 
of Poona, and ^he top of the Jamsetjee Bund, the bottom of the 
Sangroon Dohoo above tlie same point, viz. 74 feet, is found to cor- 
respond with points in the Camp of Poona, as follows 

Corner of Ilis Excellency the Commander in Chiefs compound; 
exactly. 

The Sapper and Miner Lines ; the point is two feet lower. . 

Front of the Ghorepoorie Barracks ; all of which are situated in 
the lower parts of the Cantonments. Points in the new Wanpw^ee, 
Barracks are 164-9 feet and 176 feet above the top of the Jath^tjee 
Bund, and in the Horse Artillery Lines 169 and 152 feet abuyb 
pgrifio point. I trust that these levels sufiiciently prove that water 
cannot be delivered from these Dohoosto all parts pf, the Poona Camp 

I am indebted to the kiitdnesa of. Mr. Coke (in charge, of the Edgineer.Sdiool) 
and, his pupilSy for this assistance. 
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by gHvitatidn. There is no necessity to remark on the fmm^nse 
distance they are ofT, some sixteen miles, when other sources are com- 
paratively close at hand. , 

31. This valley is situated about five miles south-west of the City 

of Poona, across the mouth of which Mr. 

Mr. Gerrttrd’s (C.E.) Gcrrard proposes to throw an earthen embank- 
senetne for damming up the i i- .1 , 

Ambeygaixm Valley. nient, leading ilie water trom the reservoir 

so formed, by a deep cutting with a consider- 
able fall, across the small plateau between the Kartriz and Ambey- 
gaum valleys, and continuing the conduit, following the sinuosities of 
the hills to a distributing reservoir in rear of the Hospital, old 
Wanowree Barracks, from which reservoir a &y^tem of earthenware 
piping, set in grout, is to convey the water to a number of open 
tanks situated in different parts of the Camp. This latter was, I be- 
lieve, altered by Colonel vSeott, the Superintending Engineer Central 
Province, to iron piping. 

32. The quantity of water thus impounded, Mr. Gen’ard calculates, 
will, making ample allowance for evaporation, amount to 57,192,400 
cubic feet, or 357,452,000 gallons, which would give daily throicgh- 
out the year at the rate of 979,323 gallons; more, l)y 179,323 gallons, 
than I have assumed the requirements to be. 

33. I have now, I believe, noticed all the various schemes for 
supplying the Camp with water. I have most carefully gone over every 
one of the works, and examined them 'many times ; I have also 
examined carefully the neighbourhood of Poona for other sites. 1 have 
nothing new to suggest, as every available situation is more or less 
occupied ; and I have no hesitation in pronouncing that I consider 
Mr. Gerrard’s scheme best adapted to present requirements. As far as 
I can see, it does not interfere with any real or supjxosed rights on the 
part of the municipality of Poona, or of individuals. The gathering 
ground is good and ample ; there are no engineering difficulties what- 
ever in the works ; and the valley possesses all the requisites for an 
impounding reservoir, in a most favourable degree: and as Mr. 
Gerrard’s designs for the details of this project have been noticed^as 
objectionable by tlie Chief Engineer of Public Works (Chief Bagineer 
of Public Works’ letter to Government, No. 10211 of 1856, dated 20th 
Becember) in several particulars, having selected it as the most 
promising of the various schemes submitted, I now proceed to matuf^ 
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it, keeping in view the : En^n^r^S ^raarki^bove nllwiM to. 
At the s&ip® tame, 1 will tiot misleatd (^vernmetit by allowing th^ 
to suppose that it can be carried out for a small outlay. Supplying 
fprty thousand people with-pure drinking water from a distance of sw ; 
or aeven miles, and delivering it at convenient situations over a lai^ ' 
and extensive Camp, besides providing storage rooni for a head of 
water to flush, 8ewers^ and drains, in addition to tlie main reservoir,, 
cannot be carried out for a small amount. 

34. The general explanation -of the scheme now submitted is as fol- 

lows The construction of an earthen dam 
A general explanation of across the gorge of the vallCy near the village . 

Upper Ambcygaum, 1,2704 feet in length,, 
its greatest height above the bed of the, 
stream being 59*86 feet. From the reservoir so formed, the water 
will he led by either an iron conduit pipe or masonry aqueduct, 
>vhichever may lie the most economical, to the most favourable .point 
for crossing the small plateau of the spur dividing the Kartriz and 
Ambeygaum valleys. Through this portion a tunnel will be driven . 
2 , 7^1 4 feet long, opening at the head of the Duncowree Valley. The 
course then for either pipe or aqueduct will be down this little valley 
for some short distance. If by pipe, it will run almost straight to a 
distributing reservoir to hold one or two days’ supply, near tlie solitary 
cells in the Camp of Poona ; and if by an aqueduct, before reaching 
the mouth of Duncowree Valley, it will branch oft', running slightly 
up the Kartriz Valley, crossing the Kartriz aquefluct, round under the 
village of Bcebee Warree, Und thence following the sinuosities of the 
hills to the distributing rcservoir above mentioned. If by a masonry 
aqueduct, the length will he 7m. 6 fur. 654 yds.; or, by an iron pipe, 
it will be 5m. 1 fur. 944 yds., the total fall from the bottom of the 
reservoir being 80*25 feet. The distrilmting retorvoir, as above ob- 
served, will either contain one or two days’ supply, and from it the , 
water will be conveyed to every part of the Camp by iron pipes, wit^ " 
a stand-pipe at each cistern. The situation of the" cisternsi' their , , 
nuiSlber and capacity, will correspond with the wants of the neigh- ^ 
bourhopd in which they are located. v 

35. 'The following Plans: accompany this Repeat. been \ 

Plans acconipiiliying the surveyed and prepared, afresh,; withoui the ... 

Eeport. . ; sligWe^ to thow submitted by Mr; 
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Gerrard, C.E., which, from theit dasctiption^ 1 were iai)en<l&d ' 

to be of an entirely preliminary nature. 

No. 1. — Trigonometrical survey of the Ambeygauih valley, and 
country between it and Poona, 

No. 2.— -Plan of the embankment, with longitudinal and transverse 
sections, &c. &c. 

No. 3. — Contoured Plan of the reservoir, with site of the . waste 
weir and cut, &c. The contours being taken at every four feet 
of vertical distance. 

No. 4. — Plan, elevation, and section of the gangway, with details, &c. 

No. 5. — ^Plan, elevation, and section of the inlet tower. 

No. 6. — Various details, with a plan and section of a two days’ 
distributing reservoir. 

No. 7.’ — Various details, with a plan and section of a one dUy's 
distributing reservoir. 

No, 8,— Plan and longitudinal sections of the whole course of an 
iron pipe and masonry aqueduct, with details, &c. 

No, 9. — Plan of the Cantonment and Lines at Poona, showing the 
proposed distribution throughout the Camp, 

36. The valley of Ambeygaum is situated about five miles south- 

. , west of Poona, being one of those formed by 

Brief description of the ,i , . , ^ ci- i 

Ambeygaum Valley. spurs which run out irorn the Hmghur 

range of hills. Its southern limit is very 
lofty, being the main range itself, while on the east and west sides 
well-defined and lofty spurs run out. . The general configuration of 
the valley possesses, I am of opinion, every requisite as a drainage 
area for collecting water. It is particularly deep and precipitous at 
its upper end, and flanked by lofty hills. At its lower end, near the 
vilit^ of Upper Ambeygaum, the mouth -contracts, and it is at this 
point I prCpose constructing the earthen dam. I believe it to be the 
very identical spot, or very nearly so, selected by Mr. Gerrard, Ex- 
cellent material for, its construction abounds on the spot, ' 

37. In paragraphs 10 and 11 , and from the letter in the Appeiffiix 

marked A,' which was framed with much 

Requirements of the Poona care, it is Stated that the populatioii of the 
.tjantoument, as to the sup- , ,, , ,. itt a .-n 

ply of water. (^amp and Uazar, including Horse Artilleiy, 

horses, &c., amounts to 3^,682, which, in ,> 
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Daubers, ittay be assuifte^ at 40,000, and with the allowance of 
twenty gallons per head daily, the minimum allowed for in England, 
5^0:2,000,000 gallons will be the an;iual requirement ; but, to allow a 
safe margin, for the reasons stated in the concluding part of this 
paragraph, 300,000,000 gallons per annum may be assumed as the 
quantity required. 

Gallon?. Cubic Feci. 


Per annum, required 

„ day, „ 

„ hour, „ 

„ minute, „ 

„ second, „ 


300,000,000 

821,917 

34,246 

570-77 

9-51 


48,154,093 

131,929 

5,497 

91-61 

1-52 


Ample allowance having, I think, been made in the calculation, 
for the remaining purposes of waste, leakage, flushing sewers, water- 
ing camp roads or public trees, and especially for future requirements 
to the Railway terminus, and extension to the Civil Lines, the surplus 
for. which amounts to 24,921,400 gallons yearly, or daily to 68,277 
gallons’, e({uivalcnt to supplying 3,414 individuals with 20 gallons 
per head d-aily, or about nine per cent, above actual present re- 
quirements.*^ 

38. From a most careful survey of this valley, the catchment basin, 

or gathering ground for the reservoir, con- 
Area of gathering groun . ^ of 4 sq. miles, 232 sq. acres, 

22,680 sq. feet ; or, 2,792 acres, 22,680 sq. feet. 

39. From the Appendix marked B, containing observations of the 

rain-fall at Poona for the last twelve yea^s, 
Calculations of the raia-fal , Staff and Civil Hospitals, the 

averj^e over that period is 25 inches 89 cents. Tlte fall of rain, 
however, amongst the hills of the Ambeygaum Valley is, in all pro- 
bability, much gre-dter. The minimum fall extending over the same 
period is 14 inches 78 cents. As 640 acres equal a square mile, and 
one acre is equal to 43,560 sq. feet, a fall of one inch of rain is equal 
to 3^630 cubic feet per acre, and 3,630 x 640 »= 2,323,200 cubic feet 


* It WAS partly with a view of providing at any time an increased supply that the 
pipe and aqueduct were led down the Ouncowree Talley . Cuts in this valley, connected 
with the main conduit, would, I am of opinion, furnish a large additional supply at 
any time, 
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])er scjiiare nn'k*. 'J’luMvfore a fall of twenty-five inches will ini 
.08,080,000 cubic feet per S(|uare mile; and for four square miles 
232,820,000 cubic feet, or 1 ,447,353,600 gallons. With the minimum 
fall of fonrtc'on inches for four scpiare miles, the amount will be 
130,090,200 cubic feet, or 810,518,016 g.allons, of which only 6-lOths 
may be considered available foj’ ihe supply of the reservoir; making,, 
with the average fall of twenty-five iuehes, 868,412,160 gfillons, and 
with the minimum fall of fourteen inches, 486,310,809 gallons; — in 
the first ease, the supply being nearly three limes as much as is 
actually uMjuired; .and with the minimum fall, one and a half times 
more. I have assumed 6-lOths of the rain-fall as the available sup- 
ply for the reservoir, as being the (piantily usually allowed for, I 
believe, in Englanil. 

40. Attached to tliis Report, in the Appendix lettered Cl, is a 


Result of f;auii;uig, dur- 
ing the lust hot season, tlie 
Great Konduali Nullah, the 
hack of tlie Upper Kartriz 
Tank, and the Ainheygaum 
Nuliiih. 


Tvlurn of the water gauged at tlie Great 
Kondwah Nullah, the back of the Upper 
Kartriz Tank, and the Ambevgaum Nullah, 
from the 24th Feliruary to the 8th June. 1857 ; 
the general result of which is as follows': — • 


Gallons. 


'riie Great Koudwali Nullah .sujiply was . . 1481 per hour. 
Tlie Upper Kartriz Tank do. . . 300 „ 

The Ambevgaum Nullah do. . . 1179 „ 


A sufiieieut approxiiuatiou, I think, that the first and last, affording such 
a supjily duriiig the hot season, are amply sufficient for supplying the 
Cflni]), while several heavy floods passed down these streams and 
wore lost ; and as regards the Upper Kartriz Tank, sufficient depend- 
ence is not to he placed on it, iu its pre.sent condition, as a means of 
supjily.* 

41. Having shown that the gathering ground is more than ample 


Storage capacity of the 
proposed reservoir. 


for the supply of the estimated requirements? 
I proceed to notice the storage capacity of 
the reservoir. The following Talile shows 


the contents of different heights, the contours having been taken at 


'4 feet vertical distance apart : — 


* At this time, 3rd August, 1857, the tank is nearly dry. 
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Dpt»tb of 
Resort oil*. 

Area in Acres 
ami S([uaic Yards. 

Cullic l‘eet. 

(jallons. 

I'oet. 

AcrcB. Y<ls. 



i 

‘1 


7!*y,3lC 

4,923,668 

y 

s 

lOdl 

; 2,221,714 

1 8.841 »278 


18 

218(1 

4, ij / 4,.^ 54 

28,‘iyM7l 

l(i 

17 

4070 

7 , 704,771 

48,000,742 

20 

28 

1210 

1 1,865,170 

73,920,009 

21 

28 

2782 

Ki.H 12,27-2 

101,927,851 

28 

81 

952 

2-2,800,728 

142,0-18,585 

82 

W 

l.'i/O ' 

2!),8 19,666 

1^.5,770,519 

:R) 


2 7 its 

.-57,761,220 

28r>,2;>2,400 

-10 

51 

S() 1 

‘16,678,598 

290,807,605 

‘11 

08 

;io- 2 .s 

57,764,750 

859.874,892 

18 

77 

-2y7i» 

71,288,504 

141,127,887 


. Ev*T|K)ratioiK ('ol. Scott’s 
loiter, No. tiOo of ISoti, to 
the Assistant to tin; ('hiof 
.Mn<i;it)eer of Ihihlio Works, 
dated 7th rebuiary. 


S(» tliat, with the diitu at the 40-teet Iiigh contour, the reservoir 
will contain ‘290, 807,005 gallons, sufficiently near (he rcciuirements 
assuiiu’d, of 000,000,000 galh)ns, for all jmictical purposes. 

42' Colonel Sc(41, the Su]»erint(!n<ling taigineer of the Central 

Province, from expininients made on differ- 
(‘ut (anks, .slate.s that half an inch per day 
would h(i an ample allowance to make. This 
(juantity during- the eight dry months would 
amount t(» 10 fi-et annually. In as.snining, 
th<!r(‘fore, in the l)e<-can tlie eva|>oration at eight feet, I think a safe 
allowainu; has I>ee.n made, as at least two hu-t may he deducted from 
(‘olonel Scott’s experiments for casual showers at the commencement 
of the cold and towards the close of the hoi season. Ilia supply 
thereforeof the reservoir, at 48 feet, .is 444, 127,387 gallons, whieli is the 
proposed top water; 4 feet above that agiin In'ing taken for the top of 
the embankment; and the bed of the ?Sullah belyw the level of the 
first contour being 7-80 feet, will make the total height of the 
embankment, in its highest part, that is, from the bottom of the bed 
of the stream to the top of the dam, 59-8(j feet. 

43. 1 will now proceetl to give a doscri|»tion of the prinei])al works 
recpiircd, in the following onlcr: -- 


1. Embankment. 

‘2. Waste w^eir. 

3. Cut to carry off first floods. 
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4. Inlet tower and filter. 

5. Gangway. 

t). Aqueduct, pijie, and timiud. 

7. Distribution reservoirs. 

8. Camp distribution. 


44. 


I’lie following 


X.—Emhanhnent. 


are the dimen.sions of some of the principal 
einliunkmeuts for impounding reservoirs in 


England ami America 


Names of Works. 

IJeiglit 
tibrtvo top 
of Watt r. 

Wititli of 
Eiiibaiik- 
ment at 
top. 

Jnsido 

SlOjM). 

Ontsule 

Slope. 

Heiiiavks. 

Loiigdeiulale Reservoir . . 

1 

27 

3 to 1 

2 to 1 


Crowden do. 

1 

i 

15 

3 to 1 

2 to 1 

f * With a berm .5 
j fret wide on ebe in- 

Albany Works 

8 

1 

10 

i 

2 to 1 

2 to 1 i 

side slope; the re- 
1 inaindcr of the slope 

Brooklyn do 

5 

20 

3 to 1 

2 to 1 

L'-itoi. .. ^ 


1 have therefore adopted the breadth of the dam at top to be 5^0 
feet, inside slope 3 to 1, and outside 2 to 1 ; with a puddle-wall of 
clay in the centre of the dam 8 feet wiile. at top, increasing in width 
at the rate of 4 feet for every J 0 f(;et of depth ; and the top of the 
dam to be 4 feet afiove the toj) water. Careful excavations were made 
along the line of the intended embankment, tlic bottom of which is 
.shown by the dotted line coloured ^yellow in the longitudinal section 
in Plan !No. 2, wdiich line denote.s the jirobable bottom of the puddle 
trench along the whole length. At the foot of the embankment on 
the up.streatn side, a small dwarf wall of rubble masonry will be 
built, for the pitching which protects the inner slojx! to abut against. 
The embankment will be fonued in regular layers, well watered and 
rammed, slojiing inw^ards from both faces. iSome slight difficulty may 
be apprehended in draining the trench in its deepest part, to receive 
the puddle, but excellent material exists on the spot for the formation 
‘of both puddle and embankment. The length of the dam will be 
;1,270|; feet, its greatest height 59’86 feet, the reservoir having an area 
of 77 acres 2,07{) sfjuare yard.s. 


V.) 


45. From a careful obfjervation of most of the remaitis of tanks 

which I have seen in this country, — I, ot 
>1.— Waste n nr. course, allude to those formed by earthen 

mounds, including the ruins of many in the Nundoorbar Talooka 
of the Kandeish ("ollectorato,~tlie embankments almost inrariably 
appear to have failed from having cither no waste weir at all, or one 
of very limited dimensions. The reason of the fhilurc of tlie embank- 
ment of the Kussoordee lank arose, I believe, entirely from this cause. 
It is very clear lliat a sufficient outlet for the rapid escape of h^vy 
floods in works of this nature, in a country where they are occasion- 
ally so sudden, is obviously necessary. It will scarcely be credited with 
what rapidity and suddenness these mountain streams fill, but by 
those who have actiially witnes-ed it. In May last, the surveyor was 
surveying tlie Ttppt'r portion ot the Ambeygaum \ alley, and had only 
just time to remov(* the chain and field compass out ot the Nullah, 
wher^it came down, warning having been given in time by a culti- 
y^ator* at work in Iiis fields at Kunc distance higher up the valley. 
When .the flood came down, the man described it like a wall of rolling 
AvateP, and I can affirm the de-criptiou to he perfectly trtie. I feel, 
therefore, on the above accounts, to be strongly impressed Avitli the 
absolute necessity of [)roviding an ample outlet for the sur])lH# water, 
altogether independent of the artificial cut shown in Plan No, ,1, 
which will be licroaft(‘r noticed. From an inspection of this draw - 
ino-, it Avill be seen that the ground is favourably situated for the 
construction of the wast(‘ w<‘ir round the eastern end of the embank- 
nu'iit. I have, accordingly, j»rovi<led for a width of 100 feet, the 
channel being H41 feet long. With a dc])th of water of one foot over 
this channel, flu* fall of water, according to a formula of Dc Buat, 
would be per hour 7,.5H),90H gallons. 

4(5. There is scarcely a work in the Deccan, whether a dam across 
i.lcut to carry off^Jirst a river, or an embankment to dam up a 
foods. stream, wherever, m fact, running water is 

opposed to any extent, that silting-up does not follow as u matter of 
course, and of time only as to its extent. 1’his can be retarded in 
some degree, by the adoption of such a fonn of dam that the silting 
it up may be locally regulated ; or by openings in the dam, through 
which, to a certain extent, it can be got rid of ; but no practical mi^ns 
that I have yet seen can wholly prevent it. For instance, supposing, 
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instead of die oartliou moiiiul for the work, that a inasoury dam was 
substituted, and the masonry was pcrtbmted everywhere with openings 
for sluices, the silting-up still takes place at the sides of the reservoir 
and in the spaces between the openings, for tlu're mu'^t be some portion 
of dead wall iji the dam. We have, in fact, practical ovajjiplcs l)cfore 
our eyes everywhere, of works of this nature filling up with deposit. 

47. In all tanks foianed by damming up running hlreams, —and ' 
the same cause is 0 ])erating with respect to rivers, take the Khandeish 
river dams, for instauc(>.--the filling up i-- dou])tless caused by the 
first heavy floods of tlie monsoon rains, biinging down with them in 
suspension ])ortious of the surfaces of the arid liills. TJiis silting-up 
is in progress, more or less, in every situation under similar circum- 
stances; yet, in inoister climates, Avhere vegetation ])re\ails, the pro- 
gress is of course not so rapid as in dry ones, where, for eight months 
of the year, the burning sun of a eloudle-'S sky has full play on the 
parohed-up soils. This Ix'iug immediately succeeded by heavy tro- 
pical rains, portions of the surfaces of the lulls are annually waslu'd 
off, and the detrition de])osited whei-eter tin* course of the running 
water is obstructed. 

48. Whatever advantagt's niay ho atlaelu'd to the* sluices formed 
in a n*isonry dam, by keeping them t)])en and allowing the fii'st 
floods of the monsoon to puss through, to disturl) the eonsistoney of 
an extensive oartlum mound by an\ pi'rfor.ilions of this nature, luw- 
cver strongly sneli may he proteet(‘d, would, in my opinion, he 
extremely unadvisahle. 

4,9. To prevent therefoi'e, as much as possibh*, the detritus from 
the hills being hronght down during the first heavy floods of tlu' 
monsoon, and deposired in the reser\oir, 1 propo-o to divert the feed- 
ing channel by an ai’tilieial cut, with strong masonry walls across the 
main and minor streams. This cut will pass remnd the eastei-n end 
of the embankment, as shown in Plan No. 3. Ojx'iiings will be left 
in these cross walls, with j)lanks to lift up and down, through which 
the clear water may be permitted to enter tlie tank, when the first 
heavy, muddy floods have passed ofl‘. The Lower Kartriz tank is pro- 
vided Avith a channel of this description, and it is in all pro])ability 
.owing to this that the tank has not as yet wholly' filled up. In such 
an artificial channel as that recommended, it is particularly desirable 
that the masonry works across the main and minor streams should 
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he of strong section, and not likely to fail ; or the opening caiis('t] 
hy the failure of one wall wotild allow so much of the dc'posit to fill 
the tank as could in all j)rohability never be whtdly removed, even 
supposing sluices weri' provided; and where there arc none, it woubl 
remain, and never be got rid of at all. 

50. ]Vly -idea is, although no provision has been made in the estimate 
for it, as t am afi-aid it will already amount to much moi'O than was 
originally contemplated, that four .or five* capacious wells (thow; 
already existing, if ve])aired, wmdd answer proI)ahly), dom('d over, 
shoui(i h(' sunk in the lowest portions of tlx* r(>servoir, (>ach well con- 
nected hy a masonry duet, or pipe, with a pro])cr fall ; certain portions 
being hnilt diy, with a])ertures sufficient to admit of the leakage of 
the water through, hut of so small a size as to exclude the formation 
of deposit in them. These duets or pijK"-, being connected with each 
other, slundd communi<'ato witli the bottom of the inlet tower, and 
whether the rcs(’ivoir silted up or not, they would always afUwd a 
coiishiiit supjdy of w’atcr.’ No evaponition could take place*, as tluy 
wouldjn time he piohahly eo\ercd with the* de'ieo-it, this (h'ln-h hold- 
ing til suspension vast (jiiantities of water, which would find its W'ay 
to a lower level into these covered wx'lls, and tlu'nee, hy the inlet 
tower, tt) the eouduit pijie or aepieduet. iSu])posiug such io have 
hee'n built at the* jieriod the Upper Kartriz dam was coustruote'd, they 
would now be the* «on)ces of a vast and constant supply from the 
(h'hi/a itself. I newer he'ard of we-lls failing in the bed of a elry tank, 
nor ha\e’ I e\eT known tliemi cve*n running dry when in the vicinity 
of such a waler-he'ariiig me'elium. 

51. The total le'iujth eif theM*ut will he* 7,900 fee't, with a ge'ncral 
sc'ction similar tee that eif the presemt Xullah ; wiellh at heittenn 40 feet, 
with the banks jireiperly slo])e>el. 

o'2. The inle't tower is the means liy which the vvate*v from the 

re'.servoir is filtoreel, and the* suiiiilv re-gnlatexl 

4. -Inlet Tower and Filin-. ^ . i I r . i 

to the coneluit pi])e* or aepieeliict. In tanka 

There is a large -vecll of tins sort in the bed of the Lower Kartii/ lank, at its 
western end near (he dam, connected with the aqueduct tliroiigh the dam wall. On 
this well, and the water stored in different reaches of the aqueduct itself, is the City 
dcpeiidout for the supply in tlie middle and at the end of the hot weather. Doubtless 
the deposit, holding 1 ast quantities of water in suspension, is the source from which 
the well is su])plicd ; and it is not at all improbable that it covers a spring, which was 
in existence before the dam was built. 
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in tlie D{'cciin formed with masonr}'^ dams, tlie same jn’iuciple is not 
mifrc'(]iiently oi)served. A square tower is built iu front of the Bund 
wall, with steps down it, or more eonimonly holes left in the sides to 
7 -<>eeive the feet when ascending or descending. The water from the 
tank is let into the tower by orifices in the wall furnished with plugs, 
and from thence the supply is regulated to the aqueduct. In sonie 
of the works iu England an inlet tower of the description proposed is 
used, while in r)thei‘s (in tlu; Manchester Water-works, I think) there 
is no tow<!r, hut a brick shaft conimunicates with a culvTrt running 
tliroug-h tlic nnhnnkmoDt in wliicli iLo sn))])ly-pip('s «re lin'd. Hods 
jinss ii]> this slicift ccniiinuiiicatini’f with the valves hi tlie ])ipes, cUid 
tlie supply is r(*<;'ulated from the top of the darn. "Jdie iiimeved 
Diat^rinn will show what I nu^an. 

1 have, howev(‘r, for tlu* reason before explained, a strong olijeetioii 
to interfere with the (‘arthen mound, luyond what is alisolnlely 
necessary, or cannot lu' avoifled ; f hav(^ tlu'refoi’e plac<*d the inlet 
tow(u* at the foot of' th(‘ emhankiiient, in the de('p(^st part of tin*, reser- 
voir, in ordej' to olitain the water from the reservoir wlu*n at its least 
])ossiI)l(^ Iev(‘l, "rh(‘ bottom of the pijie, or a(piednet, has Ixieii taken 
nine? re(*t lielow the bed of tlu* slr(‘ain. 

53. ki ord(;r better to explain tlu*, use and purpose's of this work, I 
attach a .Diagram, to which rcfci’emce is reejiiestexl in the following 
account of it. In the foundation of tlu' work, seven enis (q, q, q, 
Q, Q, Q, q) are left tilled up wilh dry stone, radiating from the 
centre of tlui tower, through which any springs or drainage cari entei* 
at the liase of tlie filti'r, or water pei’colate through fi’fim tiui reservoir 
itself. At a height of 15 feet above the footings of tlie foundations, 
iron pipes (p, p, p), (*ight in number, are built into the walls of the 
tower, jiassing ohlicpiely thi'ongh tlumi. ’^fhey arcjilaced in the inter- 
mediate sjiaccs Ixdweeii the cuts above mentioned (q, q, q). The 
water from the resc'iwoir enters tlie pipes (p, p, p) and the cuts (q, q, q) 
at the bottom of the filter. From this it will be seen that the base 
of the tow^er is intended to act as a filter; it is Id leet in dianu^ter and 
23 f(*X‘t in depth. At the point where tlie moutlis of the jiipes 
(p, p, p) are built into the tower, that is, 15 feet from the footings, 
the filter is domed over with a stone floor, in which the iron gratings 
(^, ff, g) are Iniilt, and screwed down to the stone floor. The water 
therefore can only enter the tower at the bottom of it, and passes 
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through the filter by the gi’atings into the body of it, to obtain the 
same level as the water in the reservoir outside the tower. 

In tlie interior of the tower, betwecm the top and tlie domed stone 
floor (o, Cr), a staircase of stone (s, s) runs s))irally round the inside of 
the tower. Down tlie centre of it, extending from the top to the 
base, an iron cylinder or tulx! runs, in direct communication wdth the 
pipe or aqueduct wdiich it joins. This tube is altogether indejxmd- 
(uit of tlie tower; it rests on the base of it, and may pr()1)ab]y recpiire 
lies in one or two places to keep it steady, ])assing through the outer 
walls of the tower; it passes llirough tlie floor (o) to tlie vTjy base of 
the tower. Hiis tube is provided willi tubular orifices and jilugs 
at every two feet of vertical height, running s})irally round it, corre- 
sjKmding with tlui steps, or tlie man descending would not lie aide to 
nwh tlie plugs for the pur])ose of opening and closing them. The 
Aval or then from the rc‘servoir enters tin', very bottom of the toAvcir, 
aseending through the filter into the upjier part, to the same level as 
the water outside, and is let ofl* into th(^ tul)c througli the tuhiilar 
orifici's^ ])y opening or closing the plugs (?/, //). The tube 

pit)pos(*d to be tlire<^ feet in diameter, more than its aetual 
roijuiremenis as n'gards the w^ater jiassing down it, to enable 
a man or l)oy to be let down at any time to refix or oviu'hanl the 
My ol)j('ct in the adoption of llni tnhe was the avoidance' 
of all sluices, tlic managcmi'nt of which natives do not coni])rchond 
and cannot rc])air. I’lni^s answer the present ohjeet cijnally well, 
and, what is hotter still, any native understands their ohjeet and use, 
d’hesc! ])lng's {ti, u, n, it) have been earried to the very hottoin of 
the filter almost, to take advantage, in seasons of peculiar drought, 
of every drop of availalde water. In eases of emergency, 1 have 
also provided for tulmlar orifices (p, jt^ y;, p), to communicate direct 
with the reservoir, and through which unliltered water can he let 
into the tube when required. The discharge through those; tubular 
orifices (p, p, or u, ft) would he, at depths of 2, 4, Jind 0 I'eet rcspect- 
iveh', T80, 2'o5, and 3’ 12 cubic feet of water per .second. See 
Appendix, lettered D. 

54. There may be some ohjection raised, and with reason too, of 
the diflieulty of clearing out and renewing such a filter ; it will, 
however, last some years ; and in seasons of drought, at the close of 
the hot weather, when the water in the tank is low, the sand might 



1)0 ])avtiiilly roniovod atiil renewed. Su[)})()!>iug even tliut it does not 
eoinj)lef(*ly answer ith purposes of whiel) I ])uve no doubt, — it is the 
dilliculty of renewing it which I consider objectionable, — hut little 
extra cost has been incurred; it is, after all, only the filling in wilh 
rtitntl, &e. The construction of a filter is a woi'k that can be exccuti'd 
at any tin)e hereafter ; and supposing the masonry acpiednct to be* 
adopted, I doubt wln'tlu'r the attrition of the water against its sides 
will not be suflieient, and that a filter will be ri'cjuired at all ; at any 
r.ite, it is a portion of tlie work which I do not feel inclined, at j)resent, 
to incui- any e.xpense in undca-taking. 

55. '^i’he gangway is the passiigc across from the embankment to 

the inlet tower. It is fonned of two truss<*s, 

5, — Gmiqivaii. ,, , , , • • i <• ,i . 

on liorue s patent j)rmeij)le; one of the sim- 
plest <leseri])liou of wooden bridge' yc't invented, and at [irc'sent mneh 
adopted, both in (lanad.i ^Wst and in the United States, for road 
and railroad liridges. The total length of the gangway is 1 cS() feet, with 
a clear breadth of (lassage of 5]; feet, supported at one end by the irdet 
towe'i', at tiu’ other by a pie'r built in the emb inkmeut, and in ilu' 
centre' by a bigli jiie'r; tin’s gives two clear spaces eif 84^ fe'ct e.ie'h, 
the* pier in the centi'e* be'ing 4 feet thick at toj). The trus,ses areeenn- 
peescel e)f teip anel botteaii e heireK, with diagemal bracing bctweion the 
leiwer eheiiels. lietweeii the iippe-r anel le)wer tiiidiers of e'ae-h tni''S 
the're' are niiiin anel eoiinter brae'cs, abutting on east-irem bniee-bleeeks, 
with iron suspension reiels be'tween. 'fhe planking is 3A inche's thick, 
laiel across the two trussc's; there are no jeiists. 

5(5. in ortler tei compai'e* the ceist eif conveying Uk' water from the 

main to the distribution rese'rvoir in the 
b.— lroii pipe Jqueiluct Plan No. 8 cemtaius longitudinal seie- 

aiii/ TiniiH. • p i i • • , 

lions lor botii an iron jape anel ma.se)nry 

aepieeluct. 'fhe total length of the feirmer is 27,343 feet =- 5 m. I fur. 

})4\ vds. ; e)f the latter, 41,11(5 feet = 7 m. (5 fur. 0‘5’^ yds., thei pipe 

being shorter than the aepieeluct by 2 m. 4 fur. 191 yds., the mexisurc- 

nu'iits cemimenciug from the starting point e)f either, the centre of the 

inlet tower, and ('uding at the (lamj) distrilmtiem reservoir, marked A 

in Plans Neis. 1 anel 8. The course of both is the same for a distance 

•of 11,478 fee't ~ 2 m. 1 fur. 80 yds., from the main reservoir to the 

middle of the Dimcowrce Valley ; the iron pipe from this point taking 

an almost direct course tow'urds the Camp, while the aqueduct neces- 
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sarily follows the sinuosities of the hills, to avoid the heavy work 
which a more direct course would entail, and which docs not in the 
same manner affect the line of the pipe. 

57. I will now describe the cour.se of each of these modes of con- 

veyance separately, commencing with tlie 

Description of the course pipe. As before observed, the pii)e and 

of the iron pipe. * . . , ,. /. i- 

aqueduct maintam the same lino for a dis- 
tance of 1 1,47H feet = 2 m. 1 fur. 80 yds. ; from the centre of the 
inlet tower, 9 feet below the bed of the Nullah, it runs with a slope of 
a quarter of an inch to 100 feet, for a length of 4,729 J feet, to the 
head of the little plateau dividing the Kartriz and Ambeygaum 
valleys. At this point the tunnel commences, along which the pipe 
is laid, from the bottom of a masonry shaft 4 feet square, sunk 0 1 
feet below the surface of the ground. From this last shaft the pipe 
is laid for a distance of 2,570 feet, at an inclination of 0'84 foot to 
100 feet, to a chambercfl shaft, constructed over a very promising 
spring (No. 3, Plan No. 8), and sunk 21 feet below the surface of the 
ground. This shaft is divided into two compartments, the water from 
the pipe being discharged into one, and let ofl‘ into the other by 
means of plugs in the division wall. From tlie ba.se of the shaft No. 3 
the ]»ipe leaves, for a distance of 3,255^ feet, at a slope of 1‘59 to 100 
feet; and for another 594 feet, at a sloj)C of 3’72 to 100 feet; it then 
rises and falls at various inclinations noted on the Plan for the re- 
mainder of its length, a distance of 13,422’5 feet, until it reaches the 
Cani]) distribution reservoir. The head of water from the bottom of 
the shaft No. 3 (in Plan No. 8) is 31 '5 feet, which is considered 
anqjle to overcome the different rises in its length. There is no 
necessity, in the whole length of the pipe, for any a(|ueducts or other 
works, l)eyoud the mere trench in which it is laid. 

58. The masomy acpieduct leaves the centre of the inlet tower at 

•9 feet below the bed of the 5fullah, being con- 

Dcscription of the course nectgd with the iron tube by means of a 

masonry chamber, and runs with an inclina- 
tion of a quarter of an inch to 100 feet for a distance of 4,729^ feet, 
to the entrance of the tunnel, which leaves the bottom of a masonry 
shaft 4 feet square, sunk G1 feet below the surface. It then proceeds 
along the tunnel level, for a distance of 2,781 feet, to a similai* 
masonry shaft, sunk 65f feet, at the head of the Duncowree Valley. 

4 V 
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On quitting the tunnel it proceeds with an inclination of 0'H4 foot to 

100 feet for a distance of 2,570 feet. This portion is divided into two 

falls by two chauihered shafts (Plan No. 8, Nos. 3 and 4), resjject- 

ivcly 21 and 31 feet deep below the surface. The water is received 

into one compartment of the shaft, and discharged into the other by 

means of plugs in the division wall (see details in Plan No. 7). 

No. 3 shaft is that covering the spring, allusion to which was before 

made in the descri])tion of the line of iron pipe. It then again falls 

with an inclination of P81 feet to 100, for a further length of 1,397 

feet, the distance being divided into two falls by chambered shafts 

Nos. 1 and 2 (Plan 8, details Plan 7), sunk respectively 11 and 19^ feet 

below the surface of the ground. From the last shaft (No. 1) to the 

camp distribution reservoir is a distance of 29,038 feet, over which the 

a(|ucduct is carried at a uniform slope of a (piarter of an inch to 100 feet, 

being provided v ith air-shafts at every 500 feet. Throughout this 

last portion of its length, the only work which will be re(|uired is, 

inising it al)out 0 feet high to a length of above 1 ,200 feet, over a hollow 

portion of ground not far from the Camp distribution reservoir. - 

59. The section of the aqueduct is the same throughout, except fo>’ 

that portion between shafts Nos. 1 and 5, a 

The section of the aque- distance of 3,907 feet, which, owing to the 
iluct vanes ui some jilaces. . , , , , . , , ” . , 

unavoulable slope, it has been considered 

advisable to make of a longer and stronger section; and for the 

portion passing under the embankment, the head is arched instead of 

flat. The tunnel along which the water nins, being a distance of 

2,7812 feet, is also of a different section. The details of all which 

arc jilainly shown in Plan No. 7. 

00. The Apjiendix, lettered D, contains four different calculations 

for finding the diameter of the jiipe, the least 
Diameter 0 the pipe. being calculated at 10’04, and the greatest 

at 13 inches. Th*e mean of the whole is IPS inches, and allowing 

1-Oth of the diameter so calculated, to be increased to meet loss of 

head, apart from that of friction, which I believe to be usual in practice, 

wouhl make the diameter of the pipe 13'41 inches. Thirteen inches 

would, I therefore think, be a safe size to allow for. 

*01. Under the letter above referred to in the Appendix will also 

. , , , be found five different formulae, with the 

Area of the aqueduct. , , n , o 

answers attached, for the purpose of ascer- 
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taining tlio area of the a(juc(hict. The least side is 9'94 inches, and 
tlie greatest 13'32 inches. The mean of tlie five is 11 inches, or 121 
scjiiare inches. I have tlierefore given the aqueduct an area of 270 
inches, a little more than doable that of the calculations, being 15 
inches high by 18 inches broad, interior measiircnient. This, 1 think, 
will l)e found necessary ; and were it not for the increased outlay, I 
should feel much inclined to make it of such a height and breadth 
that a boy could enter and be able to clean it out when required. This 
however, would considerably enhance tlie first outlay; constructed 
of th(' present size, when reijuiring to be cleaned, it must be opened 
out in places. 

02. The water from the pipe or masonry a<iue(luct, as generally 
^ „ desei’ibed in iiaragraiih 3 1, will be led to a 

/. — UistnbuttOJillesfrfoirs. » . , , 

, , , , distribution reservoir, proiioscd to be exca- 

1 wo and one day b sunply, . ,. i • p i> 

vateil in a vacant piece ox grouml in trout ot 

the solitary cells, the diflcreuce of level between whi(“li and the bed 

of tliv Ambeyoaum Nullah, where the inlet tower is to be constructed, 

is ,S()-2.j feet. 4’his reservuiir will contain <‘ithev one or two days’ 

• *' 

supply. Plans 0 and 7 show the details of both reservoirs. The 
point marked A on Plans Nos. 1 and 8, or 8 on Plan No. 9, is almost 
the highest point in (’aiitoniiicnt, being 224'5 feet above the toji of 
the Janisetjee Bund ; so that, from a resi'rvoir situated on this ground, 
there is not an inhabited portion of the Cam}) which cannot be sup- 
jilied with water by gravitation, besides giving a considerable head 
for the flushing of sewers and drains. 

63. From paragrajih 37 it will be .seen, that one day’s su])})ly is 
821,917 gallons, or 131,929 cubic feet, calculating for the &u]»ply of 
the reservoir in round numbers at three hundred million gallons; but, 
taking forty thousand as the pojmlation at twenty gallons each per 
day, for two days the contents of such a work would amount to 
256,821 cubic feet, or for one day to 128,410 cubic feet; and, if 
storage room be afforded for these <}uantities, it will, I think, be quite 
.sufficient. By referring to Appendix, lettered E, the dimensions of a 
distributing reservoir for a two days’ supjily will be 201 long x 130 
broad x 7 deep; and for one day’s sujiply 170 long x 130 broad 
X 7 deep. The larger reservoir I have divided into two parts by a 
central wall, in order that one may be cleaned out while the other is 
in use, and as always furnishing a sufficient sujiply for flushing sewers 
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and drains. In tlie smaller reservoir there is no division ■wall. In 
the larger tlie orifices and plugs which supply the two halves are 
(juite distinct, so that cither of the halves can be filled, while the 
other is being cleaned out. The general plan of both reservoirs is 
rectangular, with a high wall surrounding them. The water from the 
supply-pipe, or masonry acjueduct, is conveyed into the cistern C 
(Plans f) and 7), and from the cistern is again discharged into the ' 
reservoir. From this reservoir it is received into another reservoir (N) 
on the o}>posite side, from which last the distribution pipes of the 
Camp are furnished. In the line of the steps of both cisterns, so as 
to b(i easily accessilde, orifices are made in the cistern walls at one 
foot ceutnd distance apart, with jdugs on both sides. These orifices 
are 6 inches in diameter, and the discharge per .second, at depths of 
2, 4, and G feet, will be 1-38, 1'95, and 2’39 cubic feet respectively. 
(See A])pendix, lettered D.) 

04. From the distribution reservoir above described, a series of iron 

pipes will convey the w'ater to the different 

5, ~~€uu)p Distribution, , p ,i /-i . . -^i • ^ i 

}>arts ot the Cantonment, w’ltli an iron stand- 
pipe and stop-cock at each cistern ; the pipes being always charged 
with water. The cisterns arc .so placed as to be mo.st conveniently 
situated for the neighbourhood they are intended to supply ; but for 
each hospital (except the Staff hospital, which is between the cistern 
and the N. 1. Regiment Hospital, and Sajiper and Miner Lines) one 
of the smaller description of cisterns 15 broad x 10 long x 8 deej), 
containing 1,200 gallons, is jilaced in the compound. There are three 
principal branches of pijies, one for supplying the Horse Artillery lanes, 
one for the New Wanow'rec llarracks. Native Infantry Regiments, and 
Ghoreporce Barracks, and another for the supply of the Bazar, 
Commissariat, 8apjiers and Miners, and Oflicei’s’ Lines. A branch 
also runs to the Malcolm Tank in the Bazar, which is the only reservoir 
in a fit state ready at hand, that 1 have been able to avail myself of, 
to fill from the distribution reservoir. 

G5. By a reference to the Aj»pcndi.x, lettered F, it will be seen 
that the numbers and capacities of the cisterns have been appor- 
tioned, as nearly as practicable, to the wants of each locality. In 
,all, thirty-six cisterns will be required, twenty-four of the larger 
sort, 25 X 18 X 8 feet, and of the smaller twelve, 15 x 10 x 8 feet, 
each containing 2,000 and 1,200 cubic feet respectively. The capa- 
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cities of these cisterns, with that of the Malcolm Tank, give 1,21,666 
cubic feet, which is sufficiently near to the quantity required for 
all practical purposes. The cisterns are supposed to be filled daily 
from' the hydrant which is attached to each, or oftener, if neces- 
sary, by one of a regular establishment in whose charge the works 
will remain. 

66. The total length of the pipes required for the Camp distribu- 
tion is entered in the Appendix, lettered (i, and amounts to 8 miles, 
1,643 yards, 2 feet, the first half of which should be 5-inch, and the 
latter half 4-iuch pipes. Plan No. 9 shows the proposed distribution 
in detail, in which are eirtered the varioiis heights of the different 
localities above the .Tams(4jee Bund. 

67. The amounts of the estimates of the various works for supply- 
ing the Camp of Poona with water, from the Amb(.*ygaum Valley, are 


as follows ; — 

Rupees. 

The embankment 1,52,064 

• The waste weir 10,517 

. The artificial cut to carry off the first floods .... 24,651 

The inlet tower 12,172 

The gangAvay 9,082 

'^J'he juasonry aqueduct and tunnel 1,14,969 

The 13-inch iron conduit pipe and tunnel 1,85,434 

The distribution reservoir, to contain a two days’ 

su])j)ly 36,834 

1’he dislril)ution reservoir, to contain one day’s 

.su]q)ly 22,599 

The Camp distribution 1,03,409 


Of which I would beg to recommend the following for adoption, as 


follows : — 

Rupees. 

The embankment 1,52,064 

The waste weir 10,517 

The artificial cut to carry off the first floods .... 24,651 

The inlet tower 12,172 

The gangway 9,082 

The masonry aqueduct and tunnel. 1,14,969 
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Rupees. 

The distribution reservoir, to contain one day’s 


sTi})i)ly 22,59.9 

The Camp distribution ; 1,03,40.9 


Total. 


. . 4,49,403 


Amounting to Rupees four lacs, forty-nine thousand, four hundred 
and sixty-three. 

08. The Kstablishment, as p(!r margin, was placed at my disposal 

by the Chief Engineer of Public Works for 
the surveys and sections re(piired for this 
jnojeet, and 1 have nmeh ])leasure in acknow- 
ledy-in**- the valuable assistance which 1 have 
rect‘ive(l from Surveyor and Ikiilder, V eiiiiik 
Biiickujce. 


Surveyor and l^uilder, 
Venaik lUiii*kajeo. 

Sub-Ahsisfant Surveyor 
and Builder, J. Wainwrii^ht. 

Probationer Su))-As^si.stant 
Surveyor and Builder, Mim- 
eherjee Cowasjee. 


(Higned) Pmup L. TI^ri' 
(’ajjtain Engineers, on Special Duty. 
Poona, 2^r<l October, 1857. 
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APPENDIX. 

A. 

No. 515 OF 1857. 

J'Voiti tlie Acting Depui-v Assist. Quauteu Master General, P.D.A. 
To Captain P. L. Hart, Engineers, on Special Duty, Poona. 

Acthuj Deputy Assist. Quarter Master General's Office, P.D.A. 

Poona, ‘Mth February, 1857. 

— Jn acknowledging the receipt of your letters Nos. 12 and 19, 
dated the 17tli and 23rd instant respectively, I have the honour to 
annexi for your information, an estimate of the whole population of 
tile Cantonment of Poona, supposing it to be fully garrisoned, as 
follows : — 

CORPS AND DEPARTMENTS. 

Artilhny, two Troops of Horse Artillery, and European 
Company of Artillery with Light Field Battery . . 

Head Quarters Sappers and Miners ; three Companies. 

Two European Infantry Regiments 

Two Native Infantry Regiments . . 

Ordnance Department 

Bazar, Commissariat Department, Pensioners, &c. 

Staff; civilians and others unconnected Avith Regi- 
ments, non-residents 

Total.... 

34,494 
3,188 


N umber of 

Population. 

Cattle. 

4,674 

680 

1,363 

64 

4,880 

298 

4,634 

278 

515 

32 

17,828 

1,686 

600 

150 

34,404 

3,188 


Population 
Cuttle . . . 


Total.... 37,682 
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2. CJrc'at care lias lieeii taken in framing this Return, and it is 
lielieved it will prove correct in all particulars. 

I have, &c., 

(Signed) J. C. Colev, Captain, 
Acting Deputy Assist. Quarter Master General, P.D. A. 

(True copy) 

Philip L. Hart, 

Cajitain Engineers, on Special Duty. 



Fall of Ram in Poona, for the last Tirehx Years, ext endhaj from the Year lS4.j to the Year 185G, gauqed 

at the Stajf and Civil Hospitals, 
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Abstract of Ttocloc Years' Rainfall at Poona^ from 1845 to 1856. 



Inches. 

Cents. 

l84r> 

14 

78 

]840 

25 

34 .V 

1847 

20 

73,} 

1848 

15 

52 

J84<) 

33 

78 

1850 

1.0 

47.4 

1851 

22 

10 

1852 

32 

38 

1855 

37 

08 

1854 

34 

10,4 

1 855 . . 

34 

54,4 

1850. . 

10 

87' 

Total.... 

310 

70} 





The nvcnif^e^raiu-fall of twcIvT y(‘ars is 25*8.0 

Least }’aiii-fall was in I S45, aniouiitiiio* to 14*78 

The greatest rain-fall was in 1853, ainounting to 37*08 


(\Sign(Hl) Phtlip L. IL\in\ 
Ca})taiu Engineers, on Special Duty. 





Return of the Water gauged at the back of the Upper Knrtriz Tank, from the 23rd February 
. to the dth June, 1857 . 
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(Signed) Philip L. Hart, 

Camp Poona ^ October 23rc/, 1857. Captain Engineers, on Special Duty. 



heturn of the Water gauged at the Large Nullah of the Amheijgaum Valley from the 2\th February to the 
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^ ^ , (Signed) Philip L. Hart, 

Camp Poona, October 23rd, 1857. Captain Engineers, on Special Duty. 
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Camp Poona f 23rd October ^ 1857 , 
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D. 

Calculations to detennine the Diameter of the Conduit Pipe^ the 
Masonry Aipieduet^ the DiscJiaryc through the holes in the Iron 
Tube of ihc Inlet Tower, and through the orifices in the sides of the 
Distributing Reservoir. 


TillJ CONDUIT PIPE. 


Total leng 

til of tlu 

^ pipe is 27,343 feet = 

= 5 m. 

1 fur. 

94’ yds. 

Total fall i 

is 80 feo 

i. 



'j'hc dischi 

irge is 1 

*52 cubic feet per so 

cond. 







Inches. 

1. By Ilawkslcy’s 

f(u*inula, tljc diameter Avill 

be . . . 

. 11-20 

2. ByBea 

rdiiiiro’s: 

^ ditto, 

ditto 

• • . 

. 10-71 

3. By De 

Proiiy’s 

ditto, 

ditto 


. 13-46 

4. By Do 

Buat’s 

ditto. 

ditto 


. 10-64 

0) 

d 

.,N/ 




(2) 

X 

0-235 




(3) 

d ^ 







^(53-58 X -7851)2 J" 




(4) 


307 0-1) 

s/s-—hl ^/s H- l*() 

•3 (v'c/- 

-O-I) 



THE MASONRY AQUEDUCT. 

Total length of the aqueduct is 41,1 1(1 feet = 7 ni. G fur. yds. 
Total fall is 80 feet. 

Discharge 1'52 cubic feet per second. 

Inches. 

1 . By De Buat’s fonnula, the side of the aqueduct is. 9-96 

2. By De Brony’s formula, ditto . 9'94 

3. By formula in VVeale’s Rudimentary Treatise, 

the side of the aqueduct is 10’80 

4. By formula in the Aide Memoire, the side ^f the 

aqueduct is 11-16 

5. By Tardini’s formula, the side of the aqueduct is . 13-32 
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(0 

j. _ 307 0-1) _ 

— hi + 1-6 

(2) 

lS3 , 

-y =-^(aQS + *Q*) 

(3) 


'V P ’(91-441)2 

D) 

s nr 

N/ c 27:^0 

(5) 

1 h .y h 9 n/ <A_ 


DISCHARGE TIIROU(3iI THE HOLES IN THE IRON TUBE 
OE THE INLET TOWER. 

Q = 5-1086 <PT s/ 11. 

Cubic feet. 

The discharge per second at the depth of 2 feet is . . 1-80 
Ditto ditto 4 • 2-55* 

Ditto ditto 6 ,, . . 3-12 


DISCHARGE TIIROIXIH THE ORIFICES IN THE SIDES OF THE 
DISTRIUIJTING RESERVOIR. 


Q == 4-978 AT ^ n. 

The discharge per second at the depth 
Ditto ditto 

Ditto ditto 


Cubic feet. 

of 2 feet is . . T38 
4 „ . . 1-95 

() „ . . 2-39 


(Signed) Philip L. Hart, 
Captain Engineers, on Special Duty. 
Poona, 2^rd October, 1857. 
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E. 

CulcuhitionA of the Contents of the Dtsti'tbutbxj Reservoir, to hold 
One or Two .Days' Supply. 

RESERVOm TO IIOL]) ONE DAy’s SUPPLY. 

Pop. D;i}- Hall. 

x = 05 ( 5^^01 foot, = two days’ supidy. 

=T= 128,410 cubic feet = one day’s supply. 


Ft. long. ft. broad, ft. deep. Cubic feet. 

Resert’oir ‘201 x 110 x 7 = 154,770 

Deduct, — Two distributing cisterns, 

2'x 26 X 1.3 X 7 = 4,73-2 
,, One loot above top water. 


201 X ilOx 1 =2-2,110 

26,842 


Oiibic feet 127, .028 

('onteiits required 128,410 

Less than requirement by 482 


pj'.smivoiu TO HOLT) two days’ supply. 
Two day.s’ sujtply as al)ove, cubic feet 250,821. 


Ft. long. ft. broad, ft. deep. Cubic feet. 

Reservoir 270 x 165 x 7 = 311,850 

Detluct, — Two distributing cisterns as above 4,732 
,, Division wall 165 n” 2 x 13 

= 139 X 7 X 2J- 2,432 

„ One foot above top wtiter, 

270 X 165 X 1 = 44,550 

51,714 

Cubic feet 260,136 

Contents required 256,821 


In excess of requirement 3,315 


(Signed) Philip *L. Hart, 


Captain Engineers, on Special Duty. 

Poona, October 2Zrd, 1857. 

C p 



42 


F. 

Cdirulaliom for the Cisterns of the Camp Distribution, 


F*r»pil- 

lation. 


Cattlo.j Total. 


(iallons Cubic feet 
per day. per day. 


Two Troops of Horse ArlillorVj and Euro- 
p(‘aji CoTiipniiy of Artillery, witli Lij^ht, 

Field Battery^.... . 

Three (a)nipaiiies of •Saj)f)ers and Miners . . 

Cue Eur’ 0 ])eaii Jnfaiitry iU‘ 2 ,iinent 

Ditto ditto ditto 

One Native Infanti y llcgiinent 

Ditto ditto ditto 

Ordnanee Department 

Bazar, ('onitnissai iat, Pensioners, ike 

Statf, Civilians, ike 


1,671 

GS()| 

d 

3d 1 

107,080 

17,187-8 

j,:]63 

64 ! 

1 

127 

28,d40 

4,d8l-5 

2, no 

119 ; 

2 

.489 

d l,7cS0 

8,311 '3 

2,110 

1 1[), 

2 

dS!t 

dl,78() 

8,31 1-3 

2,3! 7 

IdOi 

‘> 

ld6 

19,120 

7,88-1-4 

2,:> 1 7| 

i:ni 

0 

•ld6 

-19,120 

7,884*4 

di.'J 

32 


d47 

10,910 

l,7d6*0 

7,82..; 

1,680 

19, 

dl J 

39(/,28() 

62,6 Id-2 

600; 

ido; 


7d0 

i Id, 000 

2,107*7 


Totiii. ... ;i 1. 1!) i! ;j 1 bs, loj 1 


Popnlatiou x -0 gallons daily ^ / o.'hd 10. 

Number of (^isfenis requireA, 


UecjuiPo- 
JiUMit.s in 

(^nbw I'crt 
pfM- 


I -Vo.ot 

I Cls- 
r.'in.s. I 


('ubical 

Size of Cisterns. jContenU of 
Cisleni.s. 


Two Troojis of Horse Artillery, and Enro- 
])ean Company of Artillery, uitli Idglit 
Field Battery 

Three Companies of 8aj)pers and Aliners . . 

One European Infantry llegimcnt 

Ditto ditto ditto 

One Native Infantry Begiinent 


i7,i8;|| 

i ^ 

8,3) l|( 

!} 

7,88)1 
! I 


4 

1 

1 

1 

21 

1 


r.j 


Ditto ditto ditto 

Ordnance Department 

Bazar, Commissariat, Pensioners, &c 

Staff, Civilians, &c 

Total. . . . 


7 , 88 ) 

ijr.o' 


'f 

) 1 

o 

1 1 


I ^1 


2,107 

0 

)20,9GG 

36 


/ 2:> X 1 8 X s 

{ Id V 10x8 

[ 2r) X 18 X 8 

\ Idx 10x8 
/ lV)X 18x8 
\ 1 d x 1 0 X 8 
f 2d 18x8 
1 .> X 1 0 X 8 

f 2d X 1 S X 8 
I l-Ox )0x8 
/ 23 X 1 8 X 8 
1 l.ix 10x8 
1 ') X 10x8 
r 2.3 X 1 8 X 8 

i 1 X 1 0 X 8 

/ V.llroltit TiWlS. 

Idx 10x8 


\ M,d0() 
/ 1,200 

1 :hd()0 
/ 1,200 
\ 7,200 
J 1,200 
1 7,200 
ii 1,200 
: 1 7,200 
/ 1,200 
\ 7,200 
J 1,200 
2,100 
I 39,ti00 
2, 100 
20,80T) 

I 2 ,d 00 


121,660 
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In all, cisterns, thirty-six in number, of the fol^wing sizes, will be 


Large 24, each 25 x LS x 8 = . 
Small 12, each 15 x K) x 8 = . 
(kmtents of the Alalcolm Tanks*. . . . 

Cubic feet, 

. . . 80,400 

. .. 14,400 

, . . 20,880 

Total 

Actuiil rcijuirciueniis 

. . 121,000 
. .. 120,900 

Ill • 

700 


(Signed) Pun, re 1j. Hart, 

Captain Enginer'rs, on Sjreciul Duty. 
Poonn, Oelo/jcr 23rd, l!Sa7. 


G. 

Aid rif the different Lengths of Piping irhieh trill he required for 
the ( \nnp Distrihn lion, from the Disirihuting Jieserroir to the. mriotts 


disterns, as actiiallg chained on. the ground. 

Tect. 

From Distribution Ilescrvoir to llosjrital old Euro- 
pean Ban'acks 350 

From the above to the pro])o,sod now Artillery Hos- 

])ital .072 

From the above to the jrroposed new Artillery 

Pateborry 900 

From the last to the centre of one of the side.s lJor.se 

.Artillery Horse Lines 1,500 


* Calculation of the contents of the Malcolm Tanks : — 


Dcjith. Lpiigtli. Wi'itli. Cubic fcot. 

4-.')83 X 03 C6G x 119 /5 8,680 493 

4- 583 X 63-708 x 29-833 8,710-4.53 

5- 833 X 10 X No. 2 x 29-75 3,470-635 


Total 20,861 -.581 


By another calculation. . . . 20,866*0 
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Feet. 

Yrom the last to the front of Horse Artillery Offi- 
cers’ Lines 1,180 

Fr’om proposed new Artillery Pateliorry to Horse 

Artillery Barracks 870 

From IIos])ital old European Barracks to centre of 

new Wanowree Barracks 1,400 

From the last to the front of ik*w Patcherry .900 

From the lasi to Native Infantry Lines 3,200 

Fro7n Native Infantry Lines to Native Infantry 

Hospital 700 

From Native Infantry Lines to centre of Native 

Infantry Lines 900 

From the last to the flaidt of Native Infantry 

Lines 1,047 

From tin; last to the Tent Lascars’ Lint's 1,200 

From the last to the Hospital Clhorepoi'ee liari-aeks. 2,700 
Branch to the fjont and rear of the (lho7’epoi'e<; 

Bairacks 1000+ 800 1,800 

Fi’om Uistribiition Rt;servoir to opposite Compound 

No. 90 1,300 

Frozn the last to the Solitaiy Cells 2,360 

From the last to the Ca7i7el Lines 1,930 -+-760, . . . 2,6.90 

From the Solitary (.'ells to the (.'tnnmissai’iat C'oni- 

pon7id 1,400 

From the last to coiater of Compound No. 54 .... 968 

From last In’anch to 7iea)‘ the old hitryin^ grou7id . . 1,100 

From the last to the IMaleohn Tiinks 1,374 

A branch fi'om tin; above bi'ai7cli 400 4- 650 1,050 

F^'om Compound No. 54 to Compound No. 31 ... . 1,460 

From ditto to Bazar Ciuai'd 1,200 

From Bazar Guard to West St7-eet 790 

From Camipound No. 31 to A7*se7ial Compound . . 1,1.90 

Branch from the last to the front of Mr. Partridge’s 

shop 890 

From Arsenal Compound to between Hospital Na- 
tive Infantry and the Executive Engineer’s Office 
Compound 1,300 
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Feet, 

From last to tlic Sappers and Minors’ Lines 2,420 

From Arsenal Com])(>und to the corner of the Gym 

Khana 1,800 

From tlj(j last to the Bund Road ot)niers of His Ex- 

colloiicy the Commander in Chief’s Com})onnd. . 2,100 

hrom corner of (lym Khana to open sj)ace near 

Com])OTind No. 19 1,000 

From Compound No. 19 to the rear of the Revenue 

(\>mmissioner’.s Office 1,100 


Total length in feet .... 47,171 

Or in miles, yards, and feet . . 8 m. 1 ,043 yds. 2 ft. 

(Signed) Pnn.ip L. IIart, 
Captain Engineers, on Special Duty. 

Poona, October, 1857. 
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POONA DIVISION -PUBLIC WOPiKS. 


('IVIL. 

Estimatk iranu^d by ('aptaiii I*. L. Hart, of tlie Enp;incor,s, on 
sj»ccial duty, of tlio j)ioI)ablc cxinaisc of supplying- llic Poona ( 'aiitoii- 
rnent Avith water from tlie Ambeygaum \'alley. Estimate framed 
agreeably to instnictions contained in the Government Resolution, 
under Mrs Secretary Hart’s Memorandum No. ItiO, of the 17tb 


Januai-y, 1S57. 

]lii]ipes. 

1. Embankment l,.Ci2,()()4 

2. Waste weir 10,517 • 

d. Artilieiid cut. to carry off first Hoods 24,()5‘1 

4. Inlet toAver and 111 t<>r 12,172 

5. (langway 0,OS2 

{). Masonry aipiedue’ -and tunnel 1,1*1,00!) 

7. Iron conduit jsijie and tnnm-l l,S5,434 

8. Distribution reservoir, for two da\ s’ supply .. 3(),8:j4 

.0. Distriliiitiou reservoir, for one day’s supply . . 22,509 

10. Camp di.slribution 1,03,400 


^ GENEll.VI. UKSORll’TION. 

The general description of the scheme now submitted is as follows : — 
The construction of an eartlum dam sicross the gorge*, of the valley 
near the village of Upper Ambeygaum, 1,270]; feet in length, its 
greatest height above the bed of the stream being 50-80 feet. From 
the reservoir so formed the Avater will be led, by either an iron con- 
duit pipe, or masonry aqueduct, Avhichevcr may be considered the 
best and most economical, to the most favourable point for crossing 
the small plateau of the spur dividing the Kartiiz and Ambeygaum 
valleys. Through this portion a tunnel will be driven 2,781 4 feet 
long, opening at th% head of the Duiicowree Valley. The course then, 
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for citlior pipe or masoiiiy a^pieduet, will be down this little valley 
for some short distaiur. If by an iron conduit j)ij)e, it will run 
almost straii^ht to a distributing' reservoir, to contain cither one or two 
days’ supply, near the solitary cells in the (/amj) of Poona; if by a 
masonry a(|neduct, Ixdbrc* reaching* the month of the [)nne()W)‘e(^ 
Valley, it will branch off, rnnning slightly n]) the Kartriz V’all(*y, 
crossing the acpic’clnct, round nruh*]* the \illage of B(‘eb(.‘e \\ arree, 
and tlnnic(i following tlie sinnosilies of the hills to the dislribntijig 
]*(\servoir above* mentioned, from A\hieli wat(‘r ca,n ha d(‘livered by 
gra\'itation lo ewery ])a7*t of the ( VmtonTiu'nt, where'ven* reepiired. If 
by a masonry aqnedm'l, tin* hmgth will be 7 m. (ifnr. do?, yds. ; il‘ by 
an in)n |nj)e, it will be om. 1 fnr. 94?, yds., tin* total fall from the 
])ottom of th(^ ]nain rc'servoir to (he Camj) distribution reservoir 
l)eing feel. The distributing res(*rvoir, as above obs^^rved, will 

eitlnn* contain om* or t\\o days’ snpj)ly, and Irom it the water will be 
conv(*yc’d, by iron ])ip(‘S of four and five inches diameter, to eist(*rns 
corresponding in nnmb(*r and ca])acity with th(! wants of the locality, 
with a stand-pi |)(*, at (*ach cistern, the pipes ah\ays rejnaining charged. 
Plans Nos. 1 and 8 show these wt)rks. 


r.MBANKMKNT. 

4’h(; site ocenpied by the embankment, the derails of which are 
shown in the Plan No. 2, to be cl(‘ar(*d of all loose soil or soft rock, 
so that it may rest on tln^ solid soil or clay, to tin* average depth of 
OIK* foot ovei* tin* whoh? surface so ocenj)ied ; and on aj)proachi 7 )g the 
hill sides at each end, the. ground to ba regularly stepjjed or Ieach(‘d, 
in order that these ])ortions may r(*st on a fair and bo)*izontal ))as(?. 
An excavation for tlie trench inteinled to r(‘ccive tin* ])nddle to be 
takem down to snch a depth as will (‘riable the ]>nddle to rest either 
on solid rock, or on snch a])ermanentlv seenre base as will efh'ctnally 
prevc‘nt all leakage of water. The tix'iich w ill also be stej)|)ed into 
tlu) hill sides, in order that the ])nddle may hav(^ a fair l)e«aring 
to rest on. Tin* dottc'd lim? colonred yellow in Plan No. 2 show^s 
th(* ])robabl(! de])th that tlie pmldle trench will require to be 
excavated, and was ascertaiiKal from pits sank at certain distances 
apart tlironghont the whole length of the embankment. The trench 
to be filled in with clay, well watered, in layers of six or eight inches in 
depth, and each layer to be well worked np with the feet. Particular 
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cave must be; tak(ui to ensure its thorougli consistency tliroughout, 
by always keeping the surface left well watered, so as to obtain a 
thorougli junction with the next hiA'^er itmay receive ; this must extend 
tliroughout the whole puddle wall. It is to be eight feet wide at loji, 
carried up to the summit of the embankment, and increasing in width 
at the rate of four feet for each ten feet of depth. All stones of more 
than balf a jiound weight, or other extraneous matter than good plas- 
tic clay, to be rejcicted, and all lumjis and clods to he broken up and 
poundf'd, belbre bi'ing Avorked into tin; trench. Tlu-re must lie a 
uniform consistmiey throughout in this jiorfion of the Avork, and no 
joints, seams, or cracks of any sort or description whatoA'cr alloAved. 
'^I'he jmddle Avail and embankment to be carried on simultaneously, 
and no one portion of the puddle allowed to rise above tlu' adjoining 
portion of the embankment. 

The endiankment to be. tAveuty feet Avide at top, Avith a slojie on 
the inside of 3 to 1, and on the outside of 2 to 1, formed of the mate- 
rials to be found close at Jiand ; the best or most elaviy portion to be 
put in the middle ue.xt to the puddle Avail on the uiistrcam side, and 
the least clayiy on the outside half of the emliapkment. All stones 
exceeding three inches in dianu'ter to be rejected, d'he embankment 
to be formed in jiarallel 1 lyers of about nim' inches in thickness, 
iueliniiig from both faci's towards the puddle Avail at a slope of 1 in 
10. Each layer to be Avell Avali'nsl, and j)ounded with Avooden ram- 
mers, so that it may be thoroughly consolidated, the layers being 
kept of a uniform thickne.ss throughout. The inhu-nal slope, the toji, 
and for a length of ten feet of the external slojie of the embankment, 
to b(>, covered Avith thy stone pitching set candully by hand, each 
stone on its end, tAvo feet in dejith, and resting on a bed of tjuarry 
shivers and broken stone, nine inches det;)). The stones of vvhieii 
the pitching is formed to be of a general uniform thickness through- 
out, not tailing to a point, but Avilh a fair, but rough, bed through- 
out the Avhole depth of two feet, and resting on an end similar to the 
lace ; the interstices to be carefully filled in Avith stone chippings. 
Ihe face of this rough stone pitching to have an CAcn and true 
surface throughout, and not to have that waAy ajipearance Avhich bad 
work Avould denote. 'Ihe surface to be as even as a Avell-built rubble 
masonry wall. A small rubble masonry Avail to run along the foot 
of the internal slope (see Plan No. 2), the too being on a level with 
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ilie ground, for the rough stone pitcldng to £i))ut against. This wall 
will tend to prevent finy uneven settlement of tl(C pitching, and pre- 
serve for it a true and even face. 

THE WASTE WEIR. 

A waste weir to he carried round thti eastern end of tli(‘ embank- 
nu‘nt, as shown in Plans JVos. 3 and (>, by an excavation in the solid 
ground 841 fe('t in length, and 100 fe(4 in breadth, communicating 
with the ‘‘artificial cut to carry off the first floods” at its lower end 
The side slopes of this clianiiel have be(‘n calculated at ^ to I, but, 
as the excavation throughout will most probably be in inoornm, so 
large a slope will not be neces-ary ; a deduction has conse<piently 
be('n made in the estimate of 25 j)er cent, from the solid contents. 
At th(* lower end of the waste Aveir, a masonry ajwon, with dwarl 
walls on each side', is to be builj^ to prevent the water working a chan- 
nel for it '-(‘If between the masonry of the apron and the adjoining soil. 
The foundation of the aju’on to be of uncoursed rub)>le masonry, with 
a rough slal) ])avement set on end in lime a))ove it, two feet thick. 
TJi(‘ cross walls, at the upper and lowTr end of the aj^ron, to be sunk 
below the foundation, to jnevent the AvahT from undermining it in 
any way. 


AUTIFUnAL ( T^T TO CARRY OVV THE FIRST FCOODS. 

'file artificial cut is shown in IMans Nos, 3 and f) in detail. It is 
to he 7,900 f(*et in hmgth, with a breadth at ba^e of 40 fi^et, side 
slojies calculated at to 1, but the same deduction to he rna<le, on 
the account above stated. On leaving the bed of the Am bey gaum 
Nullah above the dam it runs for a length of 2,739 feet Avitli a fall 
of 4‘92 incli(*s per 100 feet; for 1,()15 feet Avith a fall of P85 inch to 
100 feet; for 1,842 feet Avith a fall of 0*81 inch to 100 feet; for 715 
fc'et Avith a fall of G'29 inches to 100 feet, j(n‘ning the stream again 
beliind the embankment with a fall of 6\97 inches to 100 feet, in a 
length of 987 feet. 71iis cut, crossing the three tributaries of the 
main stream, will reejnire tlirce small masonry dams to be built at 
Ihe points of intersection, in addition to one across the main Nullah, 
at the point the artificial cut l(*aves it. The foundations of these 
dams to be carried down fo the solid rock, to be built of uncoursed 
rubble masonry ; the breadth of the dam at bottom to be of a thick- 
7p 



50 


nc<^s equ.'il to tlic height, and tlie top to be half the thickness at 
bottom, all to be built of uncoursed rubble masonry. Openings to be 
left in each, to enable the clear water to feed the I'eservoir after the 
first heavy monsoon muddy Hoods have passed off. For a further 
description, sei* |)aras. 4(5 to 49 of the Report accompanying. 

IM.CT TOWER AND FILTEa, 

The details of this work are shown in Plan No. o- The founda- 
tion of the inlet tower to be earned down 13 feet below the bed of (hi* 
Nullah, or for such a further de])lh as may be found necessary, until 
a good foundation or solid rock bo reached. On the foundation so 
excavated, a layer of Zm'/o// to be laid over the Avhole extent (33 feet 
S(^uare), two feet dee]), and on this a half-spherical invert to be turned of 
roughl^'-di'cssed stones, two feet deep, set in lime in concentric (drcles, 
haxing an inner diameter of 13 feet. •The wwk on the outside of the 
invert to be bvouglit up in eight circular offsets of one foot in depth, and 
decreasing half a foot in breadth, of coursed r)d)ble juasonrv, lea\ing 
the foundations at toj)'51 feet thick, on which the walls of the tower 
rest. Opi'iiings to bi' left in the* foundations and walls, as desciibtd 
previously, in ])ara. 53 of the Rej)ort accompanying. On this half- 
spherical inxert, the walls of the lower are to be carried up to a height 
of GO feet, 5 fi'ct thick at bottom, and 2j fei-t thick at to}), of coursed 
rubble masonry faced with cut-stone on both sides, particular care to 
be taki'ii in the bi'ds and joints, which are to extend- at least one foot 
into the xvalls, and to be very close and fine, so as to secure a water- 
tight junction. At a height of about 15 feet above the foundation of 
the tower, there is to be a domed floor, set in concentric rings, of 
cut-stone masonry ; the space included between the invert and this 
domed floor is the filter, the bottom })art to bi' filled with amyg- 
daloid,*^ and the upijer portion with layers of coarse and fine sand. 
To communicate xvith the plugs in the iron tube, a eirculai* staircase 
of roughly dressed stone, each stone to be well tailed into the walls of 
the tow'cr, runs from the to}) of the tower to the domed floor. An 
iron tube, 3 feet in diameter, ])asscs down the centre of the tower, 

* A Scotch engineer, Mr. Thom, of mucli experience in works of this nature, found 
this species of friable trap rock, which abonnds in the Ucccan, the best substitute for 
auimal charcoal, which is one of the most perfect filtering media. 
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and througli the dotned floor, provided at every two feet with spouts 
six inches in diameter, into which the wooden ])lugs are inserted for 
the supply of the tube, anil winding spirally round it, to allow of 
their being easily closed or opened from the ste})s. A out-stone cor- 
nice runs round the top of tlie tower, above which the walls are carried 
up 10 feet high, of coursed rubble masoniy, with circular openings on 
thri'c sides, covered with a teak-wood roof and double tiles. For any 
further particulars regarding thisAvork, reference is rcquesti'd to para. 
53 of the Rcjiort accompanying, in whicli it is fully described. Ties 
of iron jiassing through the walls of the tower may, jwobably, be 
required to keep the tube firmly in its j)osition ; but, as the water in 
the ujjper ])art of the tow'cr will always retain the same level as that 
outside, its pressure alone will probably be sufficient for this purpose. 
This subject is mentioned to shoAV that it has not been lost sight of, 
though it is not thought necessary to provide for it in the estimate. 

. oangavav. 

The foundation of the gangway piiu', to be taken doAvn to a depth 
of 10 feet, or siudi furlber dejith as may be fouml necessary until a 
.solid foundation is reached (Plans Nos. 2 and 4 show the details of 
fbis work), and to be filled in with rubble masonry. 1’be superstnic- 
tiire to be carried up in three oflsets of 19.}, 20, and 17 feet respect- 
ively, of coursed rubble masonry, the thicknesses of the pier being 
respectively 0, 5, and 4 feet, in each division of its height. The ]>ier, 
or aluitment in the embauknumt, which will not be built until the 
low'(;r portion has thoroughly comsolidated, to be 12 feet iji height, w ilh 
a thickness of 4 feet, of coursed rubble masonry, 'j'hc trusses of the 
gangw'ay to be constructed of well-seasoned teak, procured for the 
most ])art from Bombay, free from cracks and kiiots, the Deccan 
timber not affording the length required. The castings to be clejiu 
and sound, and the wrought-iron work executed in a true and Avork- 
manlike manner, particularly the cutting of the threads of the screw- 
bolts and nuts, Avhich arc to be shar]> and clean, Avith an even and true 
bearing for the nuts. All the joints of the Avood-Avork to be close and 
tndy fitted. The tongues between the timbers of the upper and 
lower chords to bo of Avcll-seasoned babool-AVood, closely jointed. 
For further particulars of this work, see the description of it at para 
55 of the Report accompanying. 



MASONRY AQUEDUCT AND TUNNEL. 


I’lic total length of the masonry aqueduct, from the inlet tower to 
the distribution reservoir in the Camp, is 41,110 feet, or 7 miles (> 
furlongs 05 j yards, divided into the following portions (Plans 
Nos. 7 and 8 contain the details of this work) : — 


Length. 


Inclination. 


From the inlet tower to the mouth of th 
tunnel on the Ambeygaum side, the gene- 
ral section of the a(|ueduct is that shown 
at Fig. 1, except for a short distance 
where the aqueduct passes under the 
embankment (335 feet in length). Fig. 
2 shows this section : it is [)reeiscly simi- 
lar to that above, with the ex(X‘ption of 
the top being arched over, to ju'cvent 
the weight of the embankment from 


crushing it in, which might probablv tVet. 

occur with a section like Fig. 1 4,7292 

The section of the tunnel is similar to 
Fig. 3, of sulheient size to allow of two 
men driving it ; wlicre the tunnel jf)ins 
the entrance shafts Nos. 5 and 8 (of 
Plans 7 and 8) a small extent of the 
length at the junction will probably re- 
quire revetting, as shown in Fig. 4. . . . 2,7812 

Fig. 5 is the section of the aqueduct be- 
tween chambered .shafts Nos. 1 and 5 
of Plan No. 8, viz, that portion of it 
which descends the Duncowree Valley. . 2.570 

On account of the considerable fall, and 
the probability that a large quantity of 
water can be stored in this part of the 
aqueduct during the hot weather, it has 
been made of a larger and stronger 
section. It is highly probable that 
there will be no necessity, in many 


Inch. 

to 100 


Ijcvel. 


Feet. Feel. 

0-84 to 100 
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i 

1 / - - 

i> {a 

r / t " 


%! 


. 1 
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parts, for either a masonry sill or sidej 
walls, as the excavation will be in rock ; 
it has, however, been considered best to 
provide for it in the estimate. The same] 
remark will a})ply to the aqueduct,] 
having sections similar to Figs. 1 and 2. 

From No. 1 cliambered shaft to the distri- 
bution reservoir in the Camp, the section 
is similar to Fig. 1, which is the general 
section of the at|ueduct throughout, it 
only having been departed from in the] 
places where it has been considered as] 
actually necessary 


Length, 

Incliimtion. 

Feet. 

Fopt. Feet. 

1,3.07 

1*81 to 100 


Inch, Fed. 

29,038 

to 100 


( Fig. ] .) This part of the aqueduct to be constructed of coursed rubble 
mas,onry, with slab-stones set in lime for the sole andtopof the aqueduct. 

(Fig.’ 2.) That j)ortion passing under the embankment will be 
built in a similar manner to the above, with the exception of an 
arched head instead of a flat one. 

(Fig. 3.) The section of the tunnel will be as shown in this figure, 
('xcepting those parts adjoining the entrance shafts, marked Nos. 5 
and 8 of Plan No. 8, w’hieh will be revetted with coursed rubble 
masonry, for a distance at the junctions of 20 feet (see Fig. 4). The 
two shafts at the mouths of the tunnel, and the air-shafts, will be 
built of coursed rubble masonry. 

(Fig. 5.) This section of the aqueduct will be constructed of 
coursed rubble masonry, the chambered shafts (Nos. 1, 2, 3, and 4) 
being of the same construction, but faced with cut-stone on the inside. 

The trench for the a(}ucduct to be half filled in with the soil exca- 
vated from it, when that part of the work is finished. 


IRON CONDUIT PIPE AND TUNNEL. 

The iron conduit pipe leaves the inlet tower for a length of 4,72l>i|^ 
feet, at a slope of a quarter of an inch to 100 feet to the mouth of 
the tunnel, through which it is laid level for a length of 2,781^ feet. 
It then descends at a slope of 0 84 foot to 100 feet, for a distance of 
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2,570 left, to the chambered shaft (No. 3) covering tlie spring, shi'wn 
in Plans Nos. 7 and 8. "Fhe water entering one compartment of the 
shaft is discliargcd into the other, from tlie bottom of which tljc pipe 
proceeds, Avilli various rises and falls, to the distribution reservoir in 
the ('amj), the head of water to ov<Tcome which is 31 feet. For a 
further description of this portion of the work, see paras. 5G and 57 
of the Report accompanying; Plan No. 7 showing tlie details, and 
Plan No. 8 a longitudinal se(‘tion of the conduit pipe, from the bed 
of the Nullah at Ambeygaum to the distribution reservoir. 

DISTUIBUTION RHSEllVOinS (tWO AND ONE DAy’s SI'I’PLY). 

Details of these works will be seen in Plans Nos. G and 7. The 
foundations of the retaining walls to be of uneourseil rubble masonry, 
faced with cut-stone on the inside. 3’h(‘ foundation of the surround- 
ing wall of the reservoir to be of the same consiruction as the above; 
the superstructure to be built of coursed rubble* masonry with a ciit- 
stoue co{)ing, and to be furnished with two strong teak-wood jdank 
battened doors. Tlie spaee betwee'H the foundations of these two 
M'alls, particularly to the sloping portions on the mn’th side, .amf the 
lower parts of the east and west ends, to be filh'd in with earth in 
regular layers, well rammed, to ]irevent leakage. The bt'd of ihe 
reservoir throughout to be paved with cut-stone. In the (*veut of Ibis 
head of wab'r being made use of for llusbing sew(‘)’s or drains (lo 
be hereafter built throughout the ('antonment). two sluices will be 
required ; they have not lieeu included in tin; estimate, as (hey do 
not properly belong to the water sup]»Iy ol’ the Camp. J*^or furtlu'i* 
particulars rc'garding these works, si'e jiaras. (>2 and G3 of the Report 
accom[)anying, and letters F and F of the A])pendi.Y to it. 

CAMP inSTIUUt'TlON. 

The retaining walls of the cisterns to be built of coiu’sed rubbh* 
masonry, with a cut-stone facing on the inside; a parapet w’all of cut- 
stone to surround the cistern at the toj). The bottom of the cistern, 
and the part surrounding the parapet wall at top, to be paved wilh 
cut-stone. The iron ])ipes conveying the water from the distributing 
reservoir to be of the kind usually denominated socket-pipes ; to be 
perfectly sound, and free from honeycombs or other defects in the 
casting, with a stund-j)ipe and stop-cock provitled for each cistern. 
The details of the Camp distribution are shown in Plan No. 9. 
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No. 1.— THE EMBANKMENT, 


MEASUIIEMENTS. 

StepjJinf/ the Emhanliment into the Sides of the TIilL 


TLAN No. 2. 
(right siiiK.) 


1st Portion . 

2n(l 

do. 

3id 

do. 

4th 

do. 

51 h 

do. . 

(itll 

do. . 

• 

7th 

do. . 

ytli 

• 

• do. 

91 h 

do. 

lOlh 

do. 

Hill 

do. 

12tli 

do. . 

13 th 

do. 

14lh 

do. 

I5th 

do- 

Ihth 

do. 

17th 

do. 

18 th 

do. , 

19 th 

do. 


(left side.) 

1st Portion 

2iid do 

3rd do 


No. 

Length. 

Breadth. 

1 

9o 

28*4 1 + 20 

0 

] 

10 

20-85 f 23-24 
V 

1 

10 

.8O-20 + 20-85 
~ 2 

1 

10 

nn 07+ 30- 20 

y 

1 

10 

37-95+33-07 

h 

1 

10 

40-40 4-37-08 

2 

1 

10 

43-0 + 40-40 

1 

10 

.5+01 + 11-0 

2 

1 

10 

73-02 +58-01 

1 

10 

88 0- + 7.3 02 

1 

10 

08-00+ S'<-'.r> 

2 " 

1 

10 

108 07 + 08-00 

1 

10 

118-08+108-07 

2 

1 

10 

1.3 V] 5+ 118-08 

2 

1 

10 

1.35-15+ 150* 15 

! 2 

1 

10 

i50*t5+ina-.52 

is 

1 

10 

10S-.52+ 171-30 

1 

10 

171-30 + 18 1-78 

1 

10 

18T78 + 109-7.5 

2 

1 

9-25 

20-0 +.33- 14 
‘ 2 

1 

10 

.33-44+40-88 

2 

1 

10 

40-88+00-32 

2 ” 


Depth, 



1*25 

1^-25 

•/ 

1-25 

1 * 2 . ) 
2 ■ 
l*n7 
"2' 
1'^ 
2 

i‘n7_ 

^2 

2 

2 

3 

2' 

2 

.1 

”0' 

5 

*2 

8 

2 ~ 

2 

2 

j4 

2 


2 

2;5 

'2 

2JS 

'2 


Solid Feet. 

li8-97 

15715 

178*4() 

19f)'78 

221*09 

242*40 

263*71 

429*23 

554*56 

679*98 

939*55 

1,559*47 

1,709*62 

1,905*97 

3,645*00 

2,437*27 

849*70 

1,765*70 

3,815*30 


185-37 

502*00 

670*00 



Stepping the Embankment into the Sides of the Hill — (continued). 


5th 
()th 
7tli 
8th 
f)th 
10 th 
lith 
12th 
I3tl» 
14 th 
15th 
If) til 



No. 

Length. 

Breadth. 


Portion 

1 

10 

(1032 +73*70 

3*5 

ilo 

1 

10 

73-7(1+ 87-00 

.3-.5 

do 

1 

10 

87-20+ 100*05 

2 

do 

1 

10 

100-05+ 122-52 

j 

do 

1 

1 

10 

122*52+1 i4;m 

2 

4-5 

do 

10 

144-39 + 100 20 

2 1 

4-5 

2 

do. - . , 

1 

10 

100-20+1 8ft- J. 3 

4 5 


2 

‘J 

do 

1 

10 

IR8-13+210-00 

3-5 


2 

2 " 

do • 

1 

10 

210-00+ 21 9-85 

2 

1-0 

2 

do 

1 

10 

210-85 + 229-70 

0*5 


2 


do 

1 

10 

2-20-70 +239-55 

2 



'tT 

do 

1 

10 

230 55 + 240-40 

2*5 

2 

-2 

do 

1 

10 

2 49-40+ ‘259-25 

2 



‘2 


Total solid foot stopping’ the cnibuukmont in moorum 


Solid Feet. 

1,17320 
1, 40840 
1,043 08 
2,231 70 
3,002 73 
3,404 81 
3,980 '88 
3,483 03 
1,011 93 
501 93 
2,340 25 
3,055 93 
2,543 25 


53,584-00 


Stripping Loose Earth from the Bed of the Emhanhnent. 


PLAN No. 2. 
(from the left.) 

1st Portion 

2nd do 

3rd do 

4th do 

5th do 

0th do 

7th do 

8th do 


No. 


1 

1 

1 

1 

1 

1 

1 

1 


Length. 

Breadth. 

58-5 

2.59 25 +278-00 

116 

o 

278*00 + 335*80 
2 

6 

335*80+ 311 '£5 
2 

18-5 

311-25 + 319-30 

32 

2 

319-30+ 3H-D5 

14 

O 

31 4-0.5+ 205-05 

40 

i 2 

205-05 +202-4.5 
* 

68-5 

2 

202*45+270-25 


2 


Depth. 

Solid Feet. 

1 

15,740-88 

• 1 

35,652-60 

1 

1,941-15 

1 

5,832-58 

1 

10,148-00 

1 

4,276-30 

1 

11,768-00 

1 

19,477-97 
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Strippiny Loosp Ettvlh ’jifovi the lied of thcEnihankwent (^continued). 


9th portion 
lOtli do. 


lltli 
1 2th 
1 3th 
14th 
1.5th 
Idth 
17th 
isili 
imh 
20th 


do. 

do. 

do. 

do. 

do. 

do. 

do. 

Ho. 

do. 

do. 


Total solid feet stri])|)ing' 
eTnhankmcnt 


No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

1 

3.5-.5 

27JV25 4- 278*05 

1 

9,838-82 

1 

47-.5 

278-05 + 28n*(55 

1 

13,41 1()2 

1 

53-5 

280 05 + 2!)5- 15 

1 

15,503-15 

1 

4(5-5 

205-15^29 l-TT 

1 

13,0.95-17 

2 

1 

11 

294*75 + 300*00 

2 

1 

3,307-42 

1 

24 

300* 00 +289* 5,5 
ii 

1 

7,153-80 

1 

88-5 

289*55+279*85 

1 

25,195-95 • 

1 

9 

279*85 +2tl0* 15 

1 

2,458-35 

1 

72-0 


1 

18,940-80 

2 

1 

9-5 

250*85 + 243*10 

1 

2,390-43 

1 

114 

213*40 + 210*85 

O 

1 

20,405-25 

1 

57 

‘ii9-f*5+ino‘7r, 

2 

1 

1 1,958-00 

earth froii] 

1 the hod of the 

255,102-84 


Excncating Foiindulion for the. D%mrf Wall for the Pitching to 

abut against. 


Dwarf wall at the foot of 
the cnil)ankmeiit, up- 
stream side 1 

No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

1 

1,377-38 

3-06 

4 

20,164-84 

Total solid feet of excavation for dwarf wall at the foot 
of the embankment, upstream side 

20,164-84 


8p 
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Excavating Trtnch to receive the Puddle. 





— 





PLAN No. 2. 

No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

(from the left.) 

1 cf 1 






1 

11 

8 + S‘87 

5*0 

1 ‘ 

463-92 

2n(l 

-3 I’d 

4 th 

5th 

6 th 

7th 

do 

1 

24 

H*874*n-'‘>t 

2 

5*0 

T 

1, *224-60 


i. 

1 

25-5 

11*514 11-45 

5 0 

1,656-86 



do 

12-5 

2 

1 1*45 4- 16-fi8 

2 

.5*0 

I 

972-81 

do • 

1 

22 

lfi*rj*>.t-20‘74 

5*0 

T 

2,058-10 

(h) 

1 

18-5 

20*74-l*'2.-)*()7 

5*5 4.5 

*2 


do a. ... 

1 

17-25 

23’n7421-ld 

# 6 + 7^ 

2 "" 

2,578-.3J 

8th 

do 

1 

28-5 

21*16 -h 27 14 

7*0 

i 

5.1I7-I7 

• 

9 th 

do 

1 

58-5 

07-1 142^-71 

2 

28*71 428*8<} 
i 

7 4 0*5 

13,477.-30 

lOth 

do 

1 

no 

n*5 4lt2-5 

36,‘729-6(.; 

11th 

do 

1 

G 

28*80 431 *31) 

12 5 + 10 5 

2,()75-.52 

12th 

do. 

1 

18-5 

31 30431*04 

10 5 + 0 5 

2 

5, .849-70 

J 3tli 

do 

1 

32 

31 01+31*50 

0*5 4 1 1 
o 

10,418-92 

14 th 

do 

1 

14 

31*50+30*07 

1 1 + 14 5 

2 ~ 

5,50.3-1 5 

15 th 

do 

1 

40 

30*07+ 29* 7!) 

J4-.5415 

17,658-70 

lOth 

do . 

1 

68-5 

20 70 4 2''^- 50 

15 + 10 

33,939-35 

17th 

18th 

do 

1 

35-5 

47-5 

53-5 

40-5 

11 

24 

88-5 

70 

28 50 h 28*64 

]0 4lS-,5 

19,016-90 

do 

1 

1 

1 

28*64 + 20*33 

1 8 *."> +17-.5 

24,7.82-17 

19 th 

do 

20*33 430 01 

17-.5+15 

25,794-35 

20tJi 

do 

a 

30*01 420*0.8 

].5 41.5_ 

20,921-51 

21st 

do • • « . 

1 

20*08 + 30*02 

15 + 12*5 

4,605-56 

22ud 

do 

1 

30*0’2+20*5G 

12-5 + lfl 

]0,.342-08 

23rd 

do 

1 

2 

29*5(1 +28*78 

16+14*5 

39,368-56 

24th 

do 

1 

2 

28 78 + 27*71 

2 

14*5 + 10 

3,876-62 

25th 

26tli 

do , 

1 

1 

2 

27*71+27*1? 

2 

16 + 14*5 

30,134-61 

do 

f Amf 

9-5 

2 

27*18 + 25*87 

2 

2 

14*r)-H7 

2 

3,968-.S0 
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Excaimting Trench lo receive the Puddle — (continued). 


■Jyth do 1 

2})tli do 1 


30th do 1 

3 1 st do ^ 

32nd do 1 

33rd do 1 

34th do 1 


in ojirtli, j)<'l)l)los, ond filter 


Footino; I 1 ,377-3S 

Wall, Ist portion ....... 1 1,377'3}:> 

„ 5^nd do 1 1,377-33 


Len 2 :th. 

BfcacUh. 

Dejitli. 

Solid Feet. 

114 

i>:)-H7 + 2iVPS 

K 1-11-.5 

O 

40.4.90-<;6 

57 

23-03 ^-22-38 

n --)+ 10 

14,203-54 

15 

22-3.3 + 2 0-2-2 

10+12 

a” 

3,514-50 

1!) 

20-22+- Itl-TO 

*'2 


.3,793-10 

20-5 

10-76 + It, 36 

« 

2,961-34 

.34-5 

Iit36+1.3-.'>1 


.3,477-98 

30 

1.3-.51 + 11-11 

.5 -.5 

”7' 

2,0.31-15 

71-5 

lM1+8-() 

iLtZ 

4,269-89 

ch to niceive the 






3.99,4 lvS-50 

\for Pifchhiij to abut agoinst. 

Length. 

Breadth. 

Dcptli. 

Solid Feet, 

1,377-33 3-66 

1 

5,041 21 

l,377-3{ 

2-()6 

1 

3,663-33 


G,413-o0 


Total solid feet of huildin^ dwarf wall for tho pitchinir| 

to abut against, of iincourscd ndddo masonry 1.7, 123-63 

Filling in Puddle Trench with Chuj. 

No. Length. Breadth. Depth. Solid Feet. 

Same as the excavation 

above 3,.9.9,4 18-50 

Total solid feet of filling in puddle trench with clay. . . , 3,9.9,418-50 



GO 


Const mptoKj Paddle Wall of Embankment above the Trench filled 

in with Clinj. 


J '.t Portion 


2nd 

do. 

:in! 

do. 

4tli 

do. 

O'll 

do. 

<!lli 

do. 

7rh 

do. 

Stii 

do. 

;)th 

do. 

loth 

do. 

] 1 th 

do. 


do. 

];pli 

do. 

1-1 th 

do. 

loth 

do. 

Kith 

do. 

17th 

do. 

IHth 



No. 

i Len-th. 1 Breadth. f 

Height. 

Solid Feet. 

1 

11 1 " + 


1 

1 11 .'■,4 + 8 , b87 + « 

24 ' it'ib 

2 

T.2()0-})9 

1 

1 14 Ti + H I]v4 + 8 1 

‘25*0 |lf5-i:i+bST 

:j,34()-()7 

1 

Ifi (W + s 14-1.7+M 

12*5 “ ' ' i.M-7-2+ir.-i.i 

2,7s7-2‘) 

1 

1 

" .7 " "I .i 4-01.70 

7,S0‘9-7() 

1 

je;vti7.h8 0(1-71 + 8 1 , 

18*5 \ 2 2 ^ ,iiiN'»+.'n-'<.-*| 

*9,92270 

1 

1 1 
•:2+ir.+H , ‘jn 07 4-8 1 

17-2o! '“i- -i"- !■!"■• +M-IH 

10,952-80 

1 

28*5 47-H:>+io-t 1 

21,158-48 

1 

JH-714-S , y7-ll + H| 

.78'5 '+ ;.-,i-r8+4T-ra 

.52,345-9 1 

1 

28-8f|4_s ‘2.8-71 + 

110 7 l.-,;-in+.-,i 7,, 

lin,213-.37 

1 

3I-.3()+H ^ 2.8 bO+R 

() . " “T . r>s-or,+.77'ifi 

2 

(1,592-21 

I 

, ^ i,‘)J-04hR , -TI-'IO + R 

1(S*5 1 2 ^ 2 .7iVsnfr.8-2.*, 

21,042-77 

1 

,'11T>!<+H , .TI-ni + 8 

o2 2 * 

2 - 

37,808-50 

1 

30*n7 + S 31 r>0 + R 

14 ■“ ..vio+.'^H-on 

15,517-03 

1 

. - 20-70 + R , .30-07+R 

40 • o + .74-49+r,.Vl!l 

41,001-02 

1 

^ . 2K-7f)+H, 

68*5 -2 +“ y 1 51-2.7+.-S4-4J 

07,202-08 

1 

|28-fi4+‘. Sh-.-,+« 1 

o5 5 i a ^ 2 r>i-oi+.~G-L>.7| 

33,384-11 

I ! 

|29-.3.’l+8 , 28-01 + R| 

47*5 1 *2 2 !.'>.3-.^3+.m- 

40,100-88 



Cvnsiracl'mg Puddle Wall, -(continued.) 





No. 

Length. ! Breadth. 

10th Portion . . . 


1 

53-5 

|300l^-s , 2n-.334-8 
j 5 1" -.F™ .5-03+ 5^-33 

20th 

do. 


] 

40-5 

20-OS p 8 30(114-8 

21st 

do. 


1 

11 

.too. *+-8 J 20'fl8+8 

r-n2-j-5i-05 

2 

22nd 

do. 


1 

24 

• 3-01 4-57 31 

23rd 

do. 


] 

88 

28 78 4-8 , 20 50 4-8 

24th 

• 

'do. ... 


1 

0 


25th 

'do. . . . 


1 


27-184-8 27’714*^ 

’ ~ 'r 17-07-f 10 20 

20th 

do. . . . 


1 

0-5 ! 

2 "•-87 4- 8 , 27 !8 1-H 
”2 *' ■ 2 “ 14 08+ 17 0: 

27lli 

do. 


1 

1 

111 

1-:3!N4-s , 2.5-87 + t 

'.0-07 4- 0-08 

28tli 

do. 


1 

1 

57 

! 22-38 4- S 23 08 + 8 

1-7.---+ '5- 35-05 + 1)0 07 

20th 

do. 


1 

15 

20-22+8 , 22 384 8 

- T ,}()-5(, 1-35 05 

30th 

do. 


1 

10 

10-7(: + 8 20-22 4- 

'w " *+ ' " 2 “ |j')-424 30-50 

31st 

do. . . . 


1 

20-5 

10-30+S , 10-70+8 

'0-00 j. 20- 12 

32nd 

do. 


1 

34-5 

1 13-70-1 20-00 

33rd 

34th 

do. • • . 


1 

3(r 

11 - 11+8 13 51 4-8 

W * 2 8 78 + 13-70 

do. 


1 

70-5 

.J 

fl0 8 + ft 11-11 4 - 

"1 ‘V " 0-00 + 8- 78 

Total 

solid foot 

1 

constructing puddle wall of cnd)ank- 


rftent 


Solid Feet. 

54,595-Gy 
48,577-27 
11,871-14- 
25,520-Cl 
87,074-25 
8,257-87 
02,052-85 
7,507-0 J 
70,432-38 
33,732-30 
7,307-78 
7,074-40 
0,720-61 
0,865-17 
3,437-07 
2,716-50 

0,49,551-93 
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Covering Internal Slope and 'Fop •of Mnibanhnenl with Rough 

Stone Pitching. 


Internal Slope of Embankment. 


1st Portion 

2nfl 

do. 

3rd 

do. 

4th 

do. 

5th 

do. 

6 th 

do. 

7th 

do. 

8 til 

do. 

9th 

do. 

loth 

do. 

11th 

do. 

12tli 

do. 

13 th 

do. 

14 th 

do. 

I5th 

do. 

16th 

do. 

17th 

do. 

18th 

do. 

19th 

do. 

20th 

do. 

21st 

do. 

22nd 

do. 

23rd 

do. 

24th 

do. 

25th 

db. 


No. Length, Square Feet. 




Hypotenuse. 


1 

11 

c-sn+o-oo 
■ 2 

37-89 

1 

24 

28-04 + 6-80 

V 

419-16 

1 

25-5 

r)l*00+28-04 

-- 

1,007-76 

1 

12-5 

60-4H + 51-(t0 
— * — 

753-00 

] 

22 

100-69+ 69-48 

2 

1,871-87 

1 

18-5 

123-8»+ 100-09 

2,077-27 

1 

17-25 

127-73 + 123-88 

2 ^ 

2,170-13 

1 

28-5 

i; 1*28 +127-73 

3,975-89 

1 

58-5 

1 63-72 -f- 151-28 

9,213-75 

1 

116 

180-72+ 10.1-7-2 

2 ’ 

19,977-52 

1 

6 

181-16+180-7-2 

1,094-64 

1 

18-5 

)ft0-29f 181-10 

3,454-41 

1 

32 

186-14+189-29 

6,013-28 

1 

14 

1 74-49+ 1H0-.54 

2,527-20 

1 

40 

17-2-28+174-49 

__ 

6,935-40 

1 

68-5 

102-04+172-28 

11,450-46 

1 

35-5 

163-18+162-04 

5,772-65 

1 

47-5 

168-62 + 103-18 

2 

7,880-25 

1 

53-5 

174-00+168-62 

- 

9,165-08 

1 

46-5 

173-73+174-00 

8,084-72 


2 

f 

11 

24 

18.V23+173-7M 

1,974-28 

4,268-04 

1 

1 

0 

170-44 + 18.5-23 

2 

1 

00 

00 

164 32 + 170-44 

2 

14,813-13 

1 

9 

l.'i5-84 + 104-32 

1,440-72 

2 

1 

72 

151-67+ 156-84 

2 

11,070-36 
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Covering Intci'nal Slope, ^'c. — (continued.) 


Internal Slope of Emhankment. 


No. 


Lenstli, 


Breadth or 
Slope. 


Hypntt'nuse. 


Square Feet. 


26th Portion 

27 th do 

28th do 

29th do 

30t]i do. 

31st do. ^ 

32nd do 

33rd ^ do 

3*4 th do 

Top of cmhaiikmont 
Part of external slope 


I 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 


.0-6 

114 

o7 

15 

19 

20-5 

34-5 

30 

70-5 

1270-25 

1230-1() 


1 41 20 4 - 151-07 
2 * 

126 3F+14I-^t) ' 

113-67 + P:n-38 
2 * 

96’r)2+113-(;7 

03 > 02 4 . 1>0 62 

66-0 8 + Q3‘()a 

43*(;0+ 66*08 
2 

27-76 + 43‘OQ 
2 

0‘00 + 27’70 

20 

10 

I 


1,391 '41 
15,255-48 
G,841-42 
1,577-17 
1,801-58 
1,630-77 
1,891-98 
1,070-40 
978-54 
25,40.1100 
12,301-60 


Total scpiare feet covering internal slo])e and top of em- 
bankment with rough stone pitching, on a bottom of 
quarry shivers and loose small stones nine inches deej). 20*2,594-22' 


Forming Emhanhmcn t. 




Length. 

Area of 
Prisinoid. 

Solid Feetr 

1st Portion 

i 

70-5 

152-04 

10,718-82 

2nd do 

1 

30 

549-30 

16,479-00 

3rd do ; 

1 

34-5 

1,109-554 

38,279-61 

4th do • . . 

1 

20-5 

2,100-887 

43,068-18 
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Forming Emhanhment — (^continued). 




No. 

Length. 

Area of 
Prism oiJ. 

Solid Feet. 

5tli Portion 1 

1 

19 

2,848-571 

54,122-84 

Cth 

do 

1 

15 

3,435-89 

51,538-35 

7th 

do 

1 

57 

4,364-97 

2,48,803-29 

8th 

do 

1 

114 

5,329-635 

6,07,578-90 

9th 

do 

1 

9-5 

6,293-769 

59,790-80 

10th 

do 

1 

72 

(3,885' 1 f55 

14,95,731-16 

nth 

do 

1 

9 

7,422-588 

, 66,803-29 

12 th 

do 

1 

88-5 

8,066-193 

7,13,858-08 

13 th 

do 

1 

24 

8,847-292 

2,12,335-00 

14th 

do 

1 

11 

9,001-715 

99,018-86 

15% 

do 

1 

46-5 

8,659-551 

4,02,669-12 

IGth 

do - • • 

1 

53-5 

8,4'22'883 

4,50,624-24 

17th 

do ' 

1 

47-5 

7,932-768 

3,76,806-48 

18th 

do 

1 

35‘5 

7,641-239 

2,71,263-98 

19th 

do 

1 

68-5 

8,047-679 

5,51,266-01 

20th 

do , 

1 

40 

8,615-466 

13,44,618-64 

21st 

do 

1 

14 

9,292-978 

1,30,101-6.9 

22iid 

do 

1 

32 

10,016-983 

3,20,543-45 

23rd 

do 

1 

18-5 

9,900-372 

1,83,156-88 

24th 

do 

1 

6 

9,479-014 

56,874-08 

25th 

do 

1 

IJG 

8,512-882 

9,87,494-31 

26th 

do 

1 

58-5 

7,203-352 

4,21,396-09 

27th 

do 

1 

28-5 

5,761-602 

1,64,205-65 

28th 

do 

1 

17-25 

4,754-22 

82,010-29 

29th 

do 

1 

18-5 

3,874-781 

71,683-44 

30th 

do 

1 

22 

2,350-668 

51,714-69 

31st 

do 

1 

12-5 

1,280-399 

16,004-98 
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Forming FmbanJment — (continued). 

No. 1 Length. p^i^inoW. 


32n(l Portion 1 25-5 651-605 16,615-92 

33r(l do 1 24 196-138 4,707-31 

34tli do 1 11 25-76 283-36 


Total solid feet. . . . 7,622,166-79 
Deduct puddle wall of embankment as above, cubic feet| 949,551-93 

Total solid feet forming embankment .... 6,672,614-86 

ABSTRACT. 

Quantities. Rs. a. p. 

53,584 Solid feet ste])ping the embankment int( 
the hill sides in moorum, at Rs. 0-10-6 
per 100 solid feet 351 10 3 

2,55,162 [Solid feet stTipj)ing the earth from the 
bed of the embankment, at Rs. 0-4-( 
per 100 solid«teet 637 14 5 

20,164 Solid feet of excavation for dwarf wall 
at the foot of the embankment up- 
stream side, in earth and gravel, at 
Rs. 0-7-0 per 100 solid feet 88 3 5 

3,99,418 Solid feet of excavation for trench to re- 
ceive the puddle in earth, gravel, and 
water, at Rs. 2-8-0 per 100 solid feet. 9,985 7 2 

15,123 Solid feet of building dwarf wall for the 
pitching to abut against, of uncours- 
ed rubble masonry, at Rs. 8 per lOO' 
solid feet 1,209 13 5 
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ABSTHACT — {continued). 


Quantities. Us. a. p. 

3,99,418 Solid feet of fillinpj in puddle trench with 

clay, at Rs. 1-2-0 per 100 solid feet. . 4,493 7 2 

9,49,551 Solid feet constructing puddle wall of 
embankment, at Rs. 1-2-0 per 100 

solid feet 10,082 7 2 

2,02,594 jStjiiarc feet of covering internal slope of| 
etnhankinent, &c. with rough stone 
])itching set on end, on a bottom of 
qtiarry shivers and small stones nine 
inches thick, at Rs. 0-4-0 j)cr stpiarej 


foot 50,048. 8 0 

06,72,014 jSolid feet of forming embankment, at 

Rs. 1 per 100 solid feet 00,726. 2 2 

Total 1,44,823 9 2 

Contingencies, at 5 per cent 7,241 2 10 


Total amount for the embankment . .Rs. 1,52,004 0 0 


No. 2.— WASTE •WEIR. 

MEASUREMENTS. 



No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

Total solid feet excavation for 7 
waste weir i 


• • 



8,12,325 

Total solid feet excavation in moorum for waste weir .... 

8,12,325 
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Apron to Waste Weir. Excavating Foundation. 


No. Length. Breadth. Depth. Solid Feet. 


The wall at two ends 
For the pavement . . . 
Outside of ditlo 


108 4 6 5,184 

no 108 4 25,920 

IG 2 3,888 


Total solid feet of excavating in moorum, for the founda- 
tion of the apron to the waste weir 


] 


34,092 


Uncoursed Ruhhle Masonry in Foundation of the Apron. 


End walls 

Under the ptivemcnt 

Small retaining wall, both 
sides of the apron ...... 3 


No. 

Length . 

Breadth. 

Depth. 

Solid Feet. 

2 

108 + 103 

2 

4 

G 

5,0G4 

1 

108 + 103 

1 i 

GO 

3 

18,9.90 

o 

G8 

1-5 

3 

G12 


Total solid feet of uncoursed rubble masonry in the) 
foundation of the apron i 


Rough Stone Pavement in Waste Weir, set on Edge in Lime. 



No. 

Lengtli. 

Breadth. 

Square Feet. 

Between small retaining walls 

1 

60 

100 

6,000 

Outside of ditto ditto 

1 

16 

108+135 

• 1,944 


2 


Total square feet of rough stone pavement, sot on edge in 
lime 


7,944 
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ABSTRACT. 


Quantity. 


lls. a. p. 


8,12,325 Solid feet of excavating in moorum forj 
waste weir, at Rs. 0-10-6 per 100 solid 

feet 5,330 14 1 

34,992 Solid feet of excavating in moorum for 
foundation of the apron, at Rs. 0-10-6 

per 100 solid feet 229 10 1 

24,666 Solid feet of uncoursed rubble masonry in 
the foundation for the apron, at Rs. 8 

per 100 solid feet 1,973 4 5 

7,944 Square feet of rougli stone pavement sot| 
on edge iti lime, at Rs. 0-5-0 per sijuare 
foot 2,482 8 0 

Total... .Ri 10,016 4 7 
Contingencies, at 5 per cent. 500 13 0 

Total amount for waste weir ....Rs.. 10,517 0 0 


No. 3.— ARTIFICIAL CUT TO CARRY OFF THE 
FIRST MONSOON FLOODS. 



No. 

Length. 

Breadth. 

Depth: 

Solid Feet. 

Total solid feet of ex-"^ 
cavation in moorum 1> 
in cut J 





30,97,396-87 

Total solid feet of excavating in moorum for the arti- 
ficial cut to carry olf the first floods 3 

30,97,396-87 
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ABSTKACT. 


Quantity. Bs. a. p. 

30, 97, .396 Solid feet excavating artificial cut in moo- 

rum, at Rs. 0-10-6 per 100 solid feet . . i " ’ “ 

Total. ,Rs. |20,.326 10 6 
Contingencies, at 5 per cent. 1,016 5 3 

Total amount for excavating artificial cut . . . .Rs. . 21,342 0 0 


CONSTRUCTING MASONRY DAM ACROSS THE AMBEYGAUM NULLAH. 

JExcavallng Foundation in Earth. 




No. Length. 

j Breadth 

Depth. 

Solid Feet. 

1st Portion from the left 

10 

8-70 

7-82+ 4-59 
2 

539-83 

2nd 

do. 

3 

8-70 

IT>0+2*31 

90-04 

3rd 

do. 

4 

8-70 

2-31 -t- 2-28 

2 

19-86 

4th 

do. 

6 

12-30 

7-17+ 1-2* 

2 

310-32 

6th 

do. 

11 

12-30 

1-24 

2 

83-88 

6th 

do. 

15 

12-30 

0-95 

2 

87-63 

7th 

do. 

4 

12-30 

7*80 + 0-95 

2 

215-25 

8th 

do. 

7 

12-30 

7-80 + 9-58 

2 

748-20 

9th 

do. 

20 

8-86 

5- 72+ 6*00 

2 

949*79 

Total solid feet excavating 

foundation in 

earth. 


3,104-80 


10 p 
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Excavating Foundation in Soft Rock. 



No. 

1 

Length. 

Breadth. 

Depth. 

Solid Feet. 

For foundation 

43 

12-30 

2 

1,057-80 


Total solid feet excavating foundation in solt rock 

1,057-80 


Rudding Foundation of Uncourscd Rubble Masowg. 


1st Portion. 
2nd ditto . 
3rd ditto . 


No. 

] 

1 

1 


Length. 


17 

43 

20 


Breadth. Depth. Solid Feet. 


8-70 2 295-80 

12-30 2 1,057-80 

8-80 2 354-40 


Total solid feet uncoursed rubble nuisoary in the found* ■) 

ation ] 1,708-00 


Building Dam of Coursed Rubble MasoJirg. 


No. Length. Breadth Depth. Solid Feet. 


1st Portion 
2nd ditto 
3rd ditto 


1 

17 

6-70+5 

2 

5-41 

538-02 

1 

43 

10-.5 + 5 

“2' 

10-30 

13,388- 18 

1 

20 

6-8r+.5 

a 

5-72 

678-39 


' Total solid feet of coursed rubble masonry in supcrstruc- 004- ''9 

ture : 3 
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ABSTRACT. 


Quantity. 


Rs. a* p. 

3,104 

Solid feet excavating foundation in earth. 



at Rs. 0-4-0 per 100 solid feet 

7 12 1 

1,0.57 

Solid feet excavating* foundalioii in soft 



rock, at Rs. 2 per 100 solid fe(;t 

21 2 2 

1,708 

Solid feet uncoursed rubble masonry in 



foundation, at Rs. 8 per 100 solid feet. . 

136 10 2 

4,604 

iSolid feet of coursed rubble masonry in the 



superstructure, at Rs. 9-8-0 p<’r 100 sfdid 



feet 

437 6 0 

• 



i 

Total ....Rs.. 

602 14 5 

Contingencies, at 5 per cent 

30 2 3 

'Potal amount for the Ambeygaum Nullah dam . . Rs. . 

633 0 0 


('ONSTRrCTfN(J MASONRY OAM ACROSS THE LAINDEE NULLAH. 

Excavating Foundation in Earth. 


1st Portion from the left 


2nd 

do. 

do. 

3i-(I 

do. 

do. 

4th 

do. 

do. 

6th 

do. 

do. 

6th. 

do. 

do. 

7th 

do. 

do. 


No. 

Length. 

Breadth. 

Depth. 

1 

23 

11-83 

1O-17+0-2-2 

2 

1 

1 

16 

11 

11-83 

11-83 

9-22 -V- 8-00 

2 

8*00 4-8-71 

'2 

1 

1 

10 

14 

11-83 

11-83 

B-71 + S-.'i9 

2 

8-5l)+0-00 

2 

1 

9 

17-63 

18-40 +16-09 

2 

1 

17 

17-63 

15-00+13*48 

2 


Solid Feet. 


2,637-91 

1,686-48 

1,126-27 

1,023-29 

1,456-62 

2,709-29 

4,371-27 
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CONSTRUCTING MASONRY DAM {cotlthiucd) . 



No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

8lh Portion from the loft . . 

1 

14 

17-C3 

+ 10*00 

2 

2,897-G6‘ 

9th do. do. 

1 

1 

9 1 

17-(;3 

10*00 +.20- 19 

o 

2,395-12 

10 th do. do. 

1 

1 

20 1 

1 

12-5 

1M0-I-1P3;) 

' '"2 , 

2,758-70 

Total solid feet excavating foundation in earth .... 

23,062-61 


Buildiug Foundations of Uncoursed Rubble Masonry. 



No. 

Length. 

Dread th. | 

Dqith. 

Solid Feet. 

1st Portion 

1 

74 

11-83 

0-.54 

427-72 

2nd do 

1 

49 

1 7-63 

2-5 

2,15.9-67 

3rd do 

1 

49 

J5-()3 

2-5 

1,914-67 

4 th do 

1 

49 

]3-()3 

2-5 

•1,669-67 

5th do 

1 

49 

] 1 -63 

2-5 

1,424-67 

6th do 

1 

20 

12-5 

0-62 

151-90 

Total solid feet nncoursed rnhhle masonry in the founda- \ 

7,748-30 

lions 

, . . . 



....> 


Building Dam of Coursed Rubble Masonry. 



No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

Building dam | 

1 

143 

9-fi;i+l-73 

2 

9-63 

9,901-27 

Total solid feet coursed rubble 

masonry in superstructure. . 

9,901-27 
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ABSTRACT. 


Quantity. 


Rs. a. p. 

23,062 

Solid f(‘Ct excavating foundation in earth, 



at Rs. 0-4-0 per 100 solid feet 

57 10 5 

7,748 

Solid feet uncoursed rubble masonry in 



the foundations, at Rs. 8 per 100 solid 



feet 

619 13 5 

9,901 

Solid feet coursed rubble masonry in the 



su))e.Tstructure at Rs. 9-8-0 per 100 solid 



feet 

940 9 6 




• 

. Total . . . . Rs . . 

1,618 1 4 

'Contingencies, at 5 per cent. ... 

• 

80 14 5 

• 

Total amount for the Laindec Nullali dam . .lls. . 

1,698 0 0 


MASONRY DAM ACROSS THE KONDWEH NULLAH. 


Excavating Foundation in Moonm. 



No. 

Lengtli. 

1st Portion 

1 

8 

2nd 

do 

1 

5 

3rd 

do 

1 

14 

4th 

do 

1 

14 

5th 

do 

1 

29 


Breadth. Depth. Solid Feet. 

15-56 2,012-21 

15-56 733-26 

15-56 1,061-97 

15-56 1,900-65 

9-30 1,633-03 


Total solid feet excavating foundation in moorum .... 7,341-12 
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Buildiny Foundation of Uncoursed Rubble Masonry. 



No. 

Length. 

Bread tJi 

Depth. 

Solid Feet, 

1st Portion 

1 

41 

15-5f) 

2 " 

1,275-92 

2nd ditto 

1 

41 

15-5() 

2 

1,275-92 

Total solid foot of uncoursod vublde 
dcition 

masonry in the fouri- ^ ! 

ii 

2,551-84 


Building Bam of Coursed Rubble Masonry. 


• 

No. 

Length. 

Ureailtl). 

Depth. 

Solid Feet. 

1st Portion 

1 

41 

IPod 4- 5 75 
" 2 ’ 

11 -5(! 

4,102-12 

2nd ditto 

1 

29 


7-11 

l,38G-()2 

Total solid feet of coursed rubfffe masonry in 

sup(;rstnicturo. 

5,488-74 

• 


ABSTHACT. 


Quantity. 


7,431 

j 

Solid feet excavatinof foundation in moo- 


rum, at Rs. 0-10-0 per 100 solid feet . . 

2,551 

Solid feet uncoursed rubble masonry 


in foundations, at Rs. 8 per 100 solid 
feet 

00 

00 

Solid feet coursed rubble masonry in su- 

^ \ 


perstructiire, at lls. 9-8-0 per 100 solid 
feet 


Total. . . . Rs. . 

Contingencies, at 5 per cent 

Total amount for the Kondweh Nullah Dam . .Rs. . 


Us. II. {). 


48 2 9 


204 1 3 


521 5 9 


773 9 9 
38 10 10 


812 0 0 
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MASONRY DAM ACROSS THE NAIIAVEE-DURRA NULLAH. 

Excavating Foundation in Moormn. 



No. 

1 . 

Length. 

Breadth. 

Depth. 

Solid Fcft. 

1st Portion 

1 

8 

8*07 

S-07+5-I0 

508*06 

2iid do 

1 

5 

8*07 

.V 10 + 4-0 

206*08 

3rd do 

1 

7 

8*07 

2 

4-0 +(5-08 

316*46 

4th do 

1 

4 

8*07 

2 

231*60 

5 th do 

1 

10 

8*07 

2 

«'‘-’3 + 7-48 

641*80 

6 th do 

1 

10 

6*07 

*2 

4*0 + 'i'4f) 

330*72 







Total solid feet excavating* foundation in 

moorum .... 

2,234*72 


•Building Foundation of Unrourscd Ituhblc Masonry. 



No. 

Length. 

Breadth. 

j 1 

! Depth. 

Solid Feet. 

1st Portion 

1 

34 

8*07 


600*06 

2iid do 

1 

10 j 

8*07 

2 

170*40 

3rd do 

1 

10 

6*07 

0*52 

36*24 


Total solid feet nncourscd rubble masonry in foundation, .j 825*60 
Building Bam of Coursed Rubble Masonry. 



No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

1st Portion 

1 

34 

4 * 07 + 2-5 

2 

4*07 

631*14 

2nd ditto 

1 

10 1 

4 - 07 + 2-5 

4*97 

185*62 


Total solid feet coursed nibble masonry in superstructure. 816*76 
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ABSTRACT. 


Quantity. 


Rs. a. p. 

2,234 

Solid feet excavating foundation in moo- 



rum, at Rs. 0-10-6 per 100 solid feet . . 

14 10 6 

825 

Solid feet of uncoursed rul)ble masonry 

' 


in foundation, at Rs. 8 per 100 solid 



fret 

66 0 0 

816 

Solid feet of coursed rubble masonry in 



superstructure, at Rs. 9-8-0 per 100 solid 



f(‘rt 

GO 





Total. . . .Rs. . 

158 2 9 

Contingencies, at 5 per cent 

7 14 6 

Total amount for the Nahavee-Durra Nullah . . . . Rs. . 

166 1 3 


RECAPITULATION. 


Rs. a. p. 


Amount for excavating the cut to carry off the first floods. . 21,342 0 0 


do. Ambeygaum Nullah dam 633 0 0 

dij. Laindee Nullah dam 1,698 0 0 

do. Kondweh Nullah dam 812 0 0 

do. Nahavee-^urra Nullah dam 166 0 0 

Grand total for the artificial cut Rs. . 24,651 0 0 
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No. 4.— INLET TOWER. 


Excavating the Foundation for the Tower. 



1 No. 

Length. 

Breadth. 

Depth . 

Solid Feet. 

Excavating foundation of tower^ 

1 

33 

33 

13 

14,157 


Total solid foot excavating foundation in sand, gravel, ^ 
and water S 


14,157 


Coursed Riihhle Masonrg in Foundation. 



No. 

Longtli. 

Bread til 

Depth. 

Solid Feet. 

Solid Feet. 

1st portion from 







the’ base of the 







towep 

1 

33 

33 

2 

2,178-00 


2nd ’ do. ^o . . 

1 

31® 

•7854 

1 

754-76 


3rd do. do. . 

1 

30® 

•7854 

1 

706-86 


4th do. do.. 

1 

29® 

•7854 

1 

660-52 


5lh do. do . . 

1 

28® 

•7854 

1 

615-75 


6th do. do . . 

1 

27® 

•7854 

1 

572-55 


7th do. do . . 

1 

26® 

•7854 

1 

530-93 


8th do. do. . 

1 

25® 

•7854 

1 

490-87 


9th do. do. . 

' 1 

24® 

•7854 

' 1 

452-39 


Total. . 


.... 

j .... 

.... 


1 6,962-63 

DEDUCT. 



i , 




Semisphere inverted. 

1 

18® 

•5230 


1,520-81 


Portion of iron tube 







occupying the 







space 

1 

8’5-f'4’.5 

3® 

•7854 

45-95 


Total deductions . . 


.... 

.... 

.... 


1,572-76 

Total solid feet coursed rubble masonry 

in the founda--^ 

5,389-87 

tion of the tower 

. . • • 




^1 



11 p 



78 


Circular Invert on which the Tower rests. 



I 


g] 






Taken as a solid mass. .1 13® -7854 2-75 356 01 

4'otal *• •••• *••• ...... 

Aduct. 

Segmental portion . 1 13x3 — r25x2x l*25®x5236= 

! ! 

Total solid feet in domed stone floor of cut-stone masonry. . 


35601 

29*86 

326*15 
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Walls of Tower. 



No. 

1 

Length. 

Breadth. 

Height. 

Solid Feet. 

Walls of tower 

1 

56-5488 

2 

■Iti 

2 

60 

12,816-52 

Total solid feet cut-stone masonry 


12,816-52 


Steps in the Inside of Tower. 



No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

Steps 

44 

2 

1 

1 

44 

No. of cut-stonc steps in the interior of the tower 


44 


Filling hi with Dry Stone the Base of the Tower, used as a Filter. 



No. 

Length. 

Breadth 

Depth. 

Solid Feet. 

1 st portion 

1 

13* 

•5236 

2 

• • • » 

575-17 

2rid ditto 

1 

13* 

•7854 

1-25 

165-91 

Total solid feet filling in with dry stone (amygdaloid). . . . 

741-08 


Filling in Fine and Coarse Sand to Filter. 


No. Length. Breadth. Depth. 


Base of tower (coarse sand) . . 1 

Upper part (fine sand) ... A 1 
Do. (do.) ... J 1 


13* -7854 5-75 
13* -7854 5-25 

10 X 3-125x2 X DM X *5280 


Total solid feet filling in sand to the filter 


Solid Feet. 

763-21 

’**696;84 

2986 


• ff • t 


1,489-91 
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Cornice to Tower at Top. 


No. Diameter. 

r cct. 

Comice of inlet tower 19 3-1416 59-69 

Total running feet of cornice at top of tower 50-69 

Portion of Tower above Cornice, 



No. 

Length. Breadth. 

Depth. 

Solid Feet. 

Wall 

1 

17*5 X 3*1416 X 1*5 > 

10-42 

859-30 

DEDUCT OPENINGS. 

Doors, rectangular 





parts .... 

3 

4 1-5 

Area 

6 

108-0 

„ circular parts . 

3 

6-2832 

1-5 

28-27 

L-cirgc door, rectan- 





gular part. 

1 

8 1-5 

Area 

4 

48-0 

„ circular part . . 

1 

25* 1328 

1-5 

37-69 

Total deductions . 




.... 



Total solid feet coursed rubble masonry in circular j)or- 
tion of tower above the cornice S 

Poof of Tower. 


No. iiefc!ht I’erinieter. Square Feet. 



1 


12-69 


1 22x3*1416 
22x3*1410x12*09 

2 


J 438-53 


Total square feet of double tiled teak-wood roof 438-53 
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Iro7i Work. 


Tube tnkcii ten feet outside the base of > 

u : 

the tower ’ 


tower J 

Tubes in the walls of the tower, eight ini 
number, in the cireumference at each / 


leimth 


Gratings, eight in number, seven of 1 foot"] 
in fliiinieter, and one of 3 feet in > 8 
diameter J 


No. 

Length. 

1 

86-0 


each 

20 

70 s 

average 


5 

8 



y 7 of 1 foot 
' 1 of 3 feet 


Quantities. 

ABSTRACT, 

Es. a. 

14,157 

Solid loot excavating foundation in sand, 
gravel, and water, at Rs. 2-8-0 })or 100 
solid feet - 

353 14 

5,389 

Solid feet of coursed rid>l)le masonry in 
foundation of tower, at Ils. 9-8-0 per 100 
solid feet 

511 15 ; 

928 

Solid feet of roughly-dressed stone and 
lime in semisphcrical invert at 

Rs. 30 per lOO^olid feet 

278 6 . 

326 

Solid feet of cut-stone masonry in domed 
stone floor, at Rs. 0-9-0 per 100 solid 
feet 

183 6 < 
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ABSTRACT — {continued). 


Quantities. 


Us. H. J). 

12,816 

Solid feet of cut-stone masonry in walls 
of tower, at Rs. 45 per 100 solid feet 
(coursed rubble masonry faced with cut- 
stone on both sides) 

5,767 3 2 

44 

Number of cut-stone steps irx the in- 
terior of the tower, at Rs. 2-4-0 j)er 
step 

99 0 0 

741 

Solid feet filling in with dry stone, to the 
base of the tower, at Rs. 2-8-0 per 100 
solid feet 

18’ 8 4 

1,489 

Solid feet filling in with fine and coarse 
sand to the base of the tower, at 
Rs. 4-8-0 per 100 solid feet 

% 

• 

67 0 0 

591 

Running feet of cornice roimd the top of 
the tower, at Rs. 5-6-0 per foot .... 

319 13 0 

637 

Solid feet of coursed rubble masonry in 
wall of circidar portion above the cornice, 
at Rs. 9-8-0 per 100 solid feet 

60 8 2 

438 

S<][uarc feet of roofing of double tiles, teak- 
wood cut battens, and teak-wood cut 
rafters, at Rs. 29-8-0 per 100 square 
feet 

129 3 4 

1 

Iron tube, 86^ feet long, running down the 
centre of the tower 

2,448 13 10 

8. 

Iron pipes by which the water from 
the reservoir enters f!ie bottom of the 

tower 

712 11 0 

72 

jlron tubes in the walls of the tower .... 

611 12 4 
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ABSTRACT — (continued). 


Quantities. 


Rs. a. p. 

7 

Iron gratings, 1 foot diameter, at Rs. 3 


Ik 

CJlcll 

21 0 0 

1 

Iron grating, 3 feet diameter, at Rs. 10 



each 

10 0 0 


Total Rs. . 

11,593 3 2 

Contingencies, at 5 per cent 

579 10 6 


Total amount for inlet tower Rs. . 

12,17-2 0 0 


No. 5.— GIANGWAY. 


Jixcnvating Foundation. 


• 

• 

No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

For ])icr . . 

1 

22 

16 

10 

3,520 


Total solid feet excavating foundation in 
and water 

sand, gravel,'^ 

s 

3,520 


Fillimj in Foundation of Uncourscd Rubble Masonry. 



No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

Abutment in 

embankment, off’- 
set of 

1 

13 

7-0 

1 

91 

Do. 

Centre pier. 
Do. 

do. ...... 

1 

11 

5-0 

1 

55 

1 st offset 

1 

22 

16 

2 

704 

upper offset .... 

1 

5 0 + IS 

2 

U+7 

Si 

8 

j 173-25 


Total solid feet filling in foundations of uncoursed rub- 
ble masonry 




1,023-25 
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Superstructure of Pic7's and Abutment. 



No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

Centre' pior, portion over foot- 
"Jgs 

1 

12 

6 

19-5 

1,423-5 

Do. middle do. . 

1 

11 

5 

20 0 

1,100-0 

Do. upper do. . 

1 

10 

4 

170 

0800 

Abutment in cnd>anknient . . 

1 

10 

4 

120 

480-0 

Total solid feet in superstructure i 
of coursed rubble masonry 

in pier 

and ahutrnoiit 

3,083-5 


WOODWORK. 

{The whole Framing taken.) 

TISAKWOOD. 



No. 

Length. 

Bread til 

Thickness. 

Solid Feet. 

Lower chord pieces (taken 
as one beam) 

2 

180' 

14" 

10" 

350-00 

Upper do. (do) .... 

2 

180' 

15" 

7'" 

281-25 

Main braces 

90 

91' 

r.i!/ 

5" 

178-75 

Counter braces 

48 

! 9r 

5" 

5" 

81-25 

Lateral braces 

40 

9' 

8" 

3" 

09-00 

Caps on pier 

2 

8f 

14" 

1 10" 

17-01 

Ditto 

2 

iir 

14" 

10" 

22-84 

Caps on tower and abut- 
ment in embankment . . 

4 

ii-r 

14" 

10" 

45-09 

Struts 

• • 

4 

11' 

14" 

0" 

25-60 

Planking 

1 

180' 

8" 

H" 

420-00 

End panels, posts 

10 

7i' 

5" 

0" 

24-16 

Do. counter braces. . 

4 

74" 

5" 

5" 

5-03 
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WOODWORK — {continued) , 





HHH 


HHBHI 







End j)auels, main bracoA . . 

8 

71' 

ri// 

5" 

11 '07 

Do. pio(*os to r(*ooive 






tiro foot of ditto 

4 


14" 

4" 

.5-70 

Side idaiikinir 

2 

IHO' 

[f 

C)lf 

4500 






Solid ft^et - T , 

«» 




L582-41 

Add ^tli for wastage 


.... 

.... 


310-48 

Total teak- wood, solid feet. 


.... 

.... 


1,898-89 

Hadool Wood. 






I’ongncs between timber.s of 






lower chord 

72 

ti" 

2t- " 

10" 

6-25 

Tongues .between timbers ot 



‘upper chord 

104 

O'' 

‘2}/ 

7r 

6-77 

Lower chord, pieces at joints 



z 

of timbers 

08 

4' 

.3" 

10" 

5006 





Solid 

Add for wastage 

d\)tal I»al)<)oI-wood solid foot 


6t)-t)8 

13-93 
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IRON WOaK. 

Casliiuj^. 



No. 

Lcngtli. 


Depth. 

Pounds 

Avoirdupois. 

Lower chord angle blocks, each 

45 lbs 

Upper chord angle blocks, each 
40 lbs ; . . . 

46 

00 

16" 

10" 

7f' 

7f 

14^ 

115" 

2,070-00 

1,840-00 

Total lbs. of iron castings 

3,910-00 


12 p 





Wrought Iron (roicnd) 



No. 

Lcngtli. 

I’otal 

Lengtli in 
Feet. 

• 

Size. 

Tabular 

Numboi*. 

Ounces 

Avoijdupois. 





dia. 



Lateral brace bolts 

24 

CO 

204' 

V 

41-740 

8,514-96 

• 

Bolts f5r chord pieces t 




dia. 


1,703-40 

(lower chord) . , . . j 

104 

H7" 

164-66 

r 

10-435 

Bolts for chord pieces ^ 



• 

dill. 


1,703-40 

104 

1';" 

164-66 

i" 

10*435 

(upper chord) . . . . j 



Suspension bolts be- 1 

100 


S-IO* 

dia. 

1" 

41-740 

35,479-00 

tween chords 3 





At the intersection of \ 




di.'i. 



main and counter ? 

52 

1'.7* 

82-33 

i" 

10-435 

859-11 

braces ^ 







Flat, 







Nuts for lateral brace i 

1 

48 


8' 

2"x4" 

159-436 

1,275-48 

2" 

bolts 3 



Nuts for bolts to upper l 

208 

U" 

26' 

4"X1‘' 

00 

2,072-66 

and lower chords . . 5 



Nuts for suspension bolts.' 

200 

2" 

33<33 

2"xlJ" 

159-436 

5,314-pO 

Nuts at the intersection ^ 







of main and conn- > 

52 

U" 

6'.5 

4"xi" 

79-718 

518-16 

ter braces J 







Iron plates at top and ^ 







bottom of suspen- > 

100 

IG" 

133<33 

3}i"xi" 

93-004 

12,400-22 

sion bolts 5 







Washers 

284 

2-r 

50-16 

21" xl" 

33-216 

1,965-05 

Total weiirht in ounces 





71 RrtT-44 

Total lbs. of wrought-iron work 



4,487-00 


Spikes and Nails. 


• 

No. 

Length. 

Pounds. 

5-inch spikes 

900 



Nails of sorts 

500 

Sorts. 



■tH 

Total lbs. weight of spikes and nails .... 

100-00 
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Labour. 



Days. 

Total Days. 

Carpenters, 1st sort 

450 

450 

Do. 2nd sort 

850 

850 

Labourers under do 

1750 

1750 



Scaffolding. 


Number. 

Scaflblcting (360 runiiiiig feet) . . . . 

1 

Total No. of scaflblding 

1 



ARSTRACT. 


Quantities. 


Rs. a. p. 


3,520 Solid feet excavating foundation in sand, 
gravel, and water, at Rs. 2-8-0 per 100| 

solid feet 88 0 0 

1 ,023 Solid feet filling in foundation of uncoursed 
rubble masonry, at Rs. 8 per 100 solid 

feet 81 13 5 

3,683 Solid feet in superstructure of pier and 
abutment of coursed rubble masonry, 

at Rs. 15 per 100 solid feet 552 7 2 

1,808 Solid feet of teak-wood in woodwork, at| 

Rs. 2-15-2 per foot 5,595 2 4 
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A nsm ACT — (contimied) . 


Quaalilics. Rs. a. p. 


83 

Solid foot of babool-wood in woodwork, at 
Rs. 0-12-0 per foot 

G2 

4 

0 

3,910 

Pounds of iron castings at Rs. 13-2-9 
per cwt 

459 

13 

5 

4,487 

Pounds of vvrougbt-irou in bolts, nuts, 
washers, &.c., at Rs. 0 })er 28 lbs. . . . 

9G1 

8 

0 

100 

Pounds of s])ikes and nails of sorts, at 
Rs. 1 per 7 Ib.s 

14 

4 

G 

450 

Days cari)enters’ hire, at Rs. 0-8-0 per day. 

225 

0 

0 

8.50 

Days do. at Rs. O-G-O per day. 

318 

12 

0 

1,750 

Days labourers’ hire at Rs. 0-2-0 per day. 

218 

12 

0 

1 

Scafl'old ing 

72 

0 

0 


Total .... Rs. . . 

8,G49 

12 

lo 


Add contingencies, at 5 per cent 

432 

7 

10 


Total amount for g;ang\vay ......... Rs. . 9,082 0 0 


No. G.— MASONRY AQUEDUCT MEASUREMENTS. 


Excavating Trench fur the Aqveduct. 



No. 

Lengtli. 

Breadth. 

Dejith. 

Solid Feet. 

For that portion of the a({ue- 
duct, from the inlet tower to 
the mouth of the tunnel, on 
the Ambeygaum side .... 

5 

1 

t • • 


i 

j 


8,05,510 

1 









89 


MASONRY AQUEDUCT, kc.~(continued.) 



No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

For that portion of the atjue- 
duct from the chamhered 
shaft No. 1 to the distribu- 
tion reservoir in the camj) 

1 

. 

> 

— 

.... 

.... 

7,57,231 


Total solid foot excavating trench for the masonry aque- 
duct 


1 5,(52,74 1 


l-5th •' 
4-5ths 


do. 

do. 


taken in soft rock 

taken in raoorum 

Total solid feet 


3,12,548 

12,50,193 


15,(52,741 


Excavation for the Air-Shafts of the Aqueduct. 


No, Length. Breadth. Depth. Solid Feet. 


Air-shafts 1 60 | (3’5 G‘5 

Total solid excavation for the air-shafts of the aqueduct . . 

l-5th do. taken in soft rock 

4-5ths do. taken in moorum 

Total solid feet 


5,577 

5,577 

1,115-4 

4,461-6 

5,577-0 
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Building Aqueduct, Interior Measurement 18 x 15 inches, slab-top. 


Total length Feet 34, 367‘o 

Deduct : — 

Portion under the embank- 
ment Feet 33.0*0 

Raised portion. . „ 1,147'5 

Portions included in 
the air-shafts. . „ 39G*0 

1,878*.0 


32,189*0 


Sill of aqueduct 

Sides of do. 

Top of do 

Sills of air-shafts 

Superstructure of air-shafts 


No. 


1 

2 

1 

G6 

66 


Length. 


32,489 

32,489 

32,489 

6-5 

Four sides. 

18 


Breadth, 


4 

1 

6-5 

n 


Depth. 


1 

1-25 

1 

1 

8 


Total solid feet building aqueduct of coursed rubble } 
masonry, interior measurement 18 x 15 inches . $ 


Solid Feet. 


l,29;956-0. 

81,222-5 

1,13,711-5 

2,788-5 

14,256-0 

3,41,934-5 


Covering Mouths of Air-Shafts with Stone Slabs set in Lime. 



No. 

Length. 

hreadth. 

Depth. 

Square Feet. 

Mouths of air-shafts . 

66 

4 

4 

6" 

1,056 




Total square feet of covering mouths of air-shafts with 1 
stone slabs set in lime 3 

1,056 
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Builtlhifj Aqueduct, Interior Measurement 15" x 18". Portion 
passing under the Embankment. 



No. 

Length. 

Filling in founda- 
tion 

1 

335 

Superstructure, tak- 
en as a whole . . 

1 

335 

DEinJCT : — 

• I 

Open portion of 
aqueduct 

1 

335 

*Do. do: 

1 

335 


1 

Breadth. 

Depth. 

Solid Feet. 

Total Solid 
Feet. 

i 

4 

1 

1,340-0 


i 

3 

3,517-5 

1 

4,857-5 

1-5 

1-25 

628-125 


*7854 

2 

1 

295-997 

924-12 


Total solid feet of coursed rubble masonry in building 
that porcion. of the a(jueduct passing under the eni- 
banknient, with an arched head 


3,933-38 


Raising a Portion of the Aqueduct near the Eistrihution 

Reservoir. 



No. 

Length. 

Breadth. 



Excavating foundation 

1 

1,147-5 

4-5 

1-5 

7,745-62 


Total solid feet excavating foundation in moorum . . . . 


7,745-62 










92 


Building Raised Portion of Coursed Ruhble Masonry. 



No. 

Length. 

Breadth 

Depth. 

Solid Feet. 

Foundation, same as CX' 





cavation above 




7,745-62 

1st portion 

46 

4 

4*40 

404-80 

2nd 

do 

50 

4 

4-40+8*8n 

1,326-00 

3rd 

do 

50 

4 

8*72+ 8-86 

2 

1,758-00 

4th 

do 

100 

4 

n-18 + 8-72 

2 

3,980-00 

5th 

do 

130 

4 

15*05 + 11-1S 

7,053-80 

Gth 

do 

53 

4 

10-78 +irwr> 

2 

3,151-38 

7th 

do 

95 

4 

7*50 + 10-78 

2 

4,043-20 

8th 

do 

521 

4 

2 25+7-50 

2 

•1,023-75 

ntli 

do 

97 

4 

2-42 + 2-25 

2 

905-98 

10th 

do 

93 

4 

(J-46 + 2-42 

2 

1,651-68 

11th 

do 

32 

4 

6-40 + 0-4(5 

^ 2 ' 

823-04 

12 th 

do 

50 

4 

5-34 + 0-40 
^ 2 

1,174-00 

13 th 

do 

50 

4 

6-72 + 5-0 1 

1,206-00 

14 th 

do 

46 

4 

11 -13 + 0-72 

0 

1,642-20 

15th 

do 

54 

4 

11-13+13-57 

2 

2,667-60 

16th 

do 

44 

4 

0-19+13-57 

2”“ 

2,002-88 

17th 

do 

56 

4 

0-14 + 0-19 

' 2 ' 

1,716-96 

18 th 

do 

49 

4 

2-25 0-1 1 

822-22 


Total solid feet 




45,099-11 

Deduct, — opening of ^ 

1,1 47*5 

1-5 

1-25 

2,151-56 

a(|ucduct i 





Total solid feet coursed rubble masonry in raising aqueduct' 42,947*55 
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Filling in Trench ova' Aqueduct. 


i 

Area. 

Solid Feet. 

Solid feet of excavation in trench a.s above 

■ • • • 

15,62,741 

Deduct, — solid feet of masonry work of 
the a(|ucduct, taken as area 

i^Hjx 32,489 

4,22,357 

7’otal solid feet 

11,40^384 

Half do 

5,70,192 

Solid feet of half filling into trench . . . . 


1 5,70,192 

1 


ABSTRACT. 


, Quantities. 


JRs. a. p. 


3,12,548 Solid foctof excavating trench for masonry 
a(jueduct in soft I’ock, at Rs. 2 per 100 

solid feet 0,250 15 4 

12,50,103 Solid feet of excavating trench for masonry 
aqueduct in moorum, at Rs. 0-10-6 per 

100 solid feet 8,204 6 3 

1,115 Solid feet of e.xcavating bottoms of air- 
shafts in soft rock, at Rs. 2 per 100 solid 

feet 22 4 9 

4,461 Solid feet of excavating bottoms of air-. 

shafts in moorum, at Rs. 0-10-6 j)er 100| 

solid feet 29 4 4 

3,41,934 Solid feet of building aqueduct of coursed 
rubble masonry (18 x 15 inches in- 
terior measurement), at Rs. 10-8-0 per] 

100 solid feet 35,903 1 1 


13 p 
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ABSTRACT — {continued) . 

Quantities. Rs. a. p. 

1,056 Square feet covering moutlts of air-shafts 
with slab stones set in lime, at 

Rs. 15-10-0 per 100 square feet 165 0 0 

3,933 Solid feet of building aqueduct of coursed 
rubble masonry (18" x 15" inches in- 
terior measurement, arched head), being 
the portion passing under the embank- 
ment, at Rs. 10-8-0 per 100 solid feet. . 412 15 5 

7,745 jSolid feet excavating foundation in moo- 
rum for the raised portion of the aque- 
duct, at Rs. 0-10-6 per 100 solid feet. . 50 13 2 

42,947 [Solid feet building raised portion of the 
aqueduct of coursed rubble masonry, at 


Rs. 10-8-0 per 100 solid feet 4,509 011 

5,70,192 |Solid feet filling in trench over aqueduct, 

at Rs. 0-1-6 per 100 solid feet 534 8 10 

Total .Rs. 56,082 12 1 

Contingencies, at 5 per cent. 2,804 2 2 


Total amount for portion of masonry aqueduct 

15" X 18" inches interior measurement ..Rs... 58,886 0 0 

TUNNEL. 

Excavation. 

No. Length. Breadth. Depth. Solid Feet. 

§haft at the mouth of the tun- 
nel on the Ambeygaum side. 

No. 8 of Plan No. 7 


14 


14 


61 11,95600 
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TUNNEL — {continued). 
Excamtion. 


Air-shaft of tunnel, No. 7 ofj 
Plan No, 7, 1st portion 
Do. 2nd do. 

Air-shaft of tunnel. No. 6 of] 
Plan No. 7, 1st portion 
Db. 2nd do. 

Shaft at.the mouth of the tun-] 
. nel on the Duncowree side. 
No. 5 of Plan No. 7 

Tunnel. Portion revetted for 
a length of 20 feet from the 
mouths at each end. Fig. 3 
of Plan No. 7 

Tunnel. Portion unrevetted. 
Fig. 2 Plan No. 7 (2,781^— 

Two shafts. Two revetted parts. 

(14 + 14^1—20—201 = 2713 . . 


No. 


Length. 


1 


dia. 

8" 

4 * 


8 * 

4 * 


14-5 


20 


2713 


Breadth. 

Depth* 

Solid Feet* 

•7854 

20 

1,005-31 

-7854 

83 

1,043-01 

-7854' 

20 

1,005-31 

-7854 

74-5 

936-19 

* 

14-5 

65-75 

13,823-93 


39-38 

) r 
1 1 


\ ) 

area 

21-89 

1 o 

J 1 


1,575-20 


59,387-57 


Total solid feet excavation for tunnel 


90,732-52 


[60,962-77 


Total solid feet excavating tunnel in rock 

Total solid feet excavating shafts to tunnel in rock (l-3rd 

of the rest) 9,923-25 

Total solid feet do. in hard moo-, 

rum (2-3rds of the rest) . . . 19,846-50 


90,732-52 


Total solid feet 
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Coursed Rubble. Masonry in Entrance and Air-Shafts and 



Itccctmcjit to Mouths of Tuniud for 

a LeiKjth of 20 Feet. 



No. 

Lengt 

Breacitli.j 

Depth. Solid Feet. 

Entrance to tunnel. Shaft on 





the A.mbc'ygaiini side. No. 8 





of Plan No. 7. 1 st portion . . 

1 

36 


90000 

2nd portion 

1 

35 

4-75 

831-25 

3rd 

do 

1 

34 

4 5 

765-00 

4fh 

do 

1 

33 

4-25 

701-25 

5th 

do 

1 

32 

4-0 

640-00 

6th 

do 

1 

,31 

375 

581-25 

7th 

do 

1 

30 

35 

525-00 

8th 

do 

1 

29 

3-25 

471-25 

9th 

do : 

1 

28 

3-0 

420-00 

10th 

do 

1 

27 

2-75 

371-25 

11th 

do 

1 

26 

2-5 

325-00 

12 th 

do 

1 

2.5 

2-25 

6 337-50 

13 th 

do 

1 

21 

20 

4 192-00 

Entrance to tunnel. Shaft on 





the Duncowree side. No. 5 





of Plan No. 7. 1st portion . . 

1 

37 


971-25 

2nd portion 

1 

36 

5-0 

900-00 

3rd 

do 

1 

35 

4-75 

831-25 

4th 

do 

1 

34 

4-5 

765-00 

5th 

do 

1 

33 

4-25 

701-25 

6th 

do 

1 

32 

4-0 

640-00 

7th 

do 

1 

31 

3-75 

581-25 

8th 

do 

1 

30 

3-5 

525-00 

9th 

do 

1 

29 

3*25 

471-25 

loth 

do 

1 

28 

3*0 

420-00 

11th 

do 

1 

27 

2-75 

371-25 
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Coursed Rubble Masonry in Entrance, ^c. — (continued.) 



No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

12th portion 

1 

26 

2-5 

5 

325-00 

13 th do 

1 

25 

2-25 

4-75 

267-18 

1 4 th do 

1 

24 

1 

2-0 

1 £ au 

4-0 

192-00 

Revetting mouths of tunnel . . 
Masonry work to the mouths 
of air-shafts. Nos. 6 and 7 of 

2 

20 

} 80*38 t 

' ’ i 21*80 ^ * * 

V __l7*4r) ^ 

699-60 

Plan No. 7 

2 

18-84!) 

2 

24 

1,809-50 


Total solid feet of coursed rul)l)le masoiiiy in entrance and 
air-sliafts to tunnel, and revetting tunnel for a distance 
on e^cli side of tiO feet 17,531 '53 


Moors to Shafts. 



No, 

Doors of teak-wood jdank l^atton 

4 

Total No. of teak -wood plank batten doors to shafts. . 

4 


A nSTUACT. 


Qaantities. Rs. a. p. 

60,9G2 Solid feet excavating tunnel in rock, atj 

Rs. 12 per 100 solid feet 7,315 7 0 

9,923 Solid feet excavating entrance and air- 
shafts to tunnel in rock, at Rs. 4 per| 

100 solid feet 396 14 8 
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A DSTRACT — (coTi tinned) . 


Quantities. 


Rs, a. p. 

19,846 

Solid feet excavating entrance and air- 
shafts to tunnel in hard moorum, at 
Rs. 0-14-0 per 100 solid feet 

173 10 5 

17,531 

Solid feet of coursed rubble masonry in 
entrance and air-shafts to tunnel, and 
the revetment to the tunnel for a 
length of 20 feet at each mouth, at 
Rs. 15 per 100 solid feet 

2,629 10 4 

4 

No. of doors to mouths of shafts of 
teak-wood plank batten, at Rs. 16 
each door 

64 0 0 


Total. . . .Rs. . . . 

10,579 10 5 

Contingencies, at 5'])cr cent 

528 15 8 

Total amount for tunnel Rs. . . . 

11,108 0 0 


Masonry Aqueduct 4^' x 3' Interior Measurement, 
with A rched Head. 

MEASVREMLNTS. 

Excavation of Trench for Aqueduct, 



No. 

Length. 

Breadth. 



For that portion of the aque- 
duct from the mouth of the 
tunnel on the Duncowree 
side to the first chambered 
..shaft, that is, between Nos. 1 
and 5 of Plan No. 8 

*> 

; ! 




. . . • 

• ■ • • 

21,56,874 

Solid feet of excavating trench for 

' aqueduct .... 

21,56,874 
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Masonry Aqueduct 4^' x 3' — (continued). 


Solid Feet. 

1-lOth solid feet of excavation taken in rock 2,15,687 

1-lOth do. taken in soft rock .... 2,15,687 

4-5ths do. taken in moorurn .... 17,25,500 

Total solid feet. . 21,56,874 


Excavating Bottom of Cliamhcrcd Shafts, helow Sill of Aqueduct. 


• 

No. 

Length. 

Dreadth. 

Depth. 

Solid Feet. 

No. 4 of Plan No. 7 

1 

16 

10-5 

2 

33600 

No. 3 of do. 

1 

15*5 

10-5 

2 

310-00 

No. 2 of do. 

1 

14-5 

9-5 

I 

2 

275-50 

No. 1 of do. 

1 

13-5 

8-5 

2 

229-50 

Total solid feet of e.xcavation in rock for bottoms of 
chambered shafts, below the sill of the aqueduct 

1,151-00 


Building Chambered Shafts Nos. 1, 2, 3, and 4, of Coursed 
Rubble Masonry faced with Cut-Stone. 



No. 

Length. 

Breadth. 

Dqith. 

Solid Feet. 

No. 4 of Plan No. 7. Founda- 
tion 

1 

16 

10-5 

1 

168-00 

Ist portion of side walls above 
foundation 

1 

37 

3-5 

5 

647-50 
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Baildlng Chambered Shafts, — {co/ithincd.) 



No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

2n(l portion of side walls, &c. 

1 

36 

3-25 

5 

585-00 

3rd do. do. — . 

1 

35 

30 

5 

525-00 

4th do. do. .... 

1 

34 

2-75 

5 

467-.50 

5th do, do. 

1 

33 

2-5 

5 

412-50 

Gth do. do. .... 

1 

32 

2-25 

5 

360-00 

7th do. do. .... 

1 

31 

20 

3 

186-00 

Division wall 

1 

3 

2-5 

33 

247-50 

No. 3 of Plan No. 7. Founda- 
tion 

1 

15-5 

10-0 

1 

155-00 

1 st portion of side walls above 
foundation 

1 

36 

325 

5 

585-00 

2nd do. do. .... 

1 

35 

3-0 

5 

525-00 

3rd do. do. .... 

1 

34 

2-75 

5 

467-5G 

4th do. do. . • . . 

1 

33 

2-5 

5 

412-50 

5th do. do. . • • .I 

1 

32 

2-25 

5 

360-00 

()th do. do. 

1 

31 

2-0 

5 

310-00 

Division wall 

1 

3 

2-5 

30 

225-00 

No. 2 of Plan No. 7. Founda- 
tiori 

Is 

1 

14-5 

9-5 

1 

137-75 

1st portion of side walls above 
foundation 

1 

34 

30 

5 

510-00 

2nd do. do. .... 

1 

33 • 

2-75 

6 

453-75 

3rd do. do. 

1 

32 

2-5 

5 

40000 

4th do. do. .... 

1 

31 

2-25 

3-75 

261-56 

5th do. do. . . . . 

1 

30 

2-0 

3-0 

180-00 

Division wall 

1 

3 

2-5 

21-75 

163-12 

No, 1 of Plan No. 7, Founda- 
' tion 

1 

13-5 

8-5 , 

1 

114-75 

1st portion of side walls above 
foundation 

1 

32 

2-5 

5 

400-00 
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Jinildhuj Chant Ijcrcd Shajts, — {continued.') 



No. 

Length. 

breadth 

Depth. 

2nd j)oi-tioi;^f side walls, See. 

1 

31 

2-25 

5 

3rd do. do. .... 

1 

30 

2-0 

4 

Division wall 

1 

2 

3 

14 


Total solid feet ot coursed rubble masonry, faced with 
cut-stone to four chambered shafts 


348-75 

240-00 

84-0 


9,932-68 


Tiuilding Aqueduct, Arched Head Interior Measurement 3' x 4^-'. 


Foundation, total length 3,967 


-1-14-75 + 15-25 = 3,967- 

56-5 = 3,910-5 

Side walls 


Arching . 

Backing to arching 


No. 

Length. 

> 

I 

) 


3,910-5 

> 

2 

3,190-5 


1 

3 , 910 - 5 ' 


2 

3,910-5 


Bread til. 


Depth. 


6-5 


1-5 

•ngfh of are 

6-283j 

nrc*a 

1-5 


3 

1 


Solid Feet. 


25,418-25 


35,194-50 

24,569-67 

11,731-5 


Total solid feet of coursed rubble masonry, including arched 
head in aqueduct 3' x 4^' interior mea.surement 


96,913-92 


Filling in Trench over Aqueduct. 



No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

Total Solid 
Feet. 

Solid feet of excavation, 
as above 

•• 

• • • • 

.... 

— 

21,56,874 

21,56,874-0 


14 p 
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Filling in Trench over Aqueduct — {continued). 



No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

Total Solid 
Feet. 

Brought forward . , . 

, , 

.... 

.... 

.... 


21,56,874-0 

Deduct : — 







Solid feet of masonry 







work of the aqueduct. 



nt 

•ca 



(Taken as a rectangle) . 

1 

3,910-5 

39 

1,52, .009-5 


Do. do. No. 1 cham- 







bered shaft .... 

1 

13 

S 

9- 

93C0 


Do. do. No. 2 do. . . . 

1 

14 

9 

1775 

2,230-5 


Do. do. No. 3 do. . , , 

1 

15 

9-5 

19* 

2.707-5 


Do. do. No. 4 do. . . . 

1 

15 

10 

29- 

'1,350-0 

1.62,739-5 











Total solid feet. . . 

l9,94,134-.5 





Half 

do 

9,97,007-25 

Total solid feet of half-filling in trench over aqueduct. . . . 

9,97,007-25 


Doors. 


No. 

Doors of teak- wood plank batten 3' x 3' g 

Total No. teak-wood plank batten doors 3' x 3' . . . . 8 

ABSTRACT. 


Quantities. Rs. n. p. 

2,15,687 Solid feet excavating trench for aqueduct 

in rock, at Rs. 4 per 100 solid feet .... 8,627 7 8 

2,15,687 Solid feet excavating trench for aqueduetj 

in soft rock, at Rs. 2 per 100 solid feet. 4,313 11 10 
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ABSTB ACT — {contiiiucd ) . 


Quantities. 


Rs. a. p. 


17,25,500 


1,151 


9,932 


.91>,913 


9,97,007 

8 


[Solid feet excavating trench for aque- 
duct in mooruin, at Rs. 0-10-6 per 

100 solid feet 

jSolid feet of excavating bottoms of 
chambered shafts below the sill of the 
aqueduct in rock, at Rs. 4 per 100 

solid feet 

Solid feet of coursed rubble masonry 
faced with cut-stone in chambered 
shafts, at Rs. 30 per 100 solid feet. . 

Solid feet of building aqueduct (3' x 4^' 
arched head) of coursed rubble ma- 
sonry, at Rs. 15 per 100 solid feet . . 
Solid feet filling in trench over aque- 
duct, at Rs. 0-1-6 per 100 solid feet . . 
No. of teak-wood plank batten doon 
3' X 3', at Rs. 9 each 

’ .v — 

Total . . . . Rs . . 

Contingencies, at 5 per cent. . . . 


11,323 9 6 


46 0 7 

2,979 9 7 

14,536 15 2 
934 12 0 

72 0 0 

42,834 2 4 

2,141 11 3 


ToUd amount for aqueduct with head of arched 
masonry 


44,975 0 0 


recapitulation . 


Rs. a. p. 


Total amount for the portion of masonry aqueduct; 
rectangular section 18"xl5" interior measure-| 
ment, including that passing under the embank- 
ment 
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RECAPITULATION {continvcd) . 


Rs. a. p. 


^’otal amount of tunnel 1|[|(08 0 0 

Total amount for the portion of the masonry aque- 
duct, circular head 4jx3 feet interior measure-] 
ment 44,975 0 0 

Total amount for the masonry aqueduct, includint*’ 
tunnel 1’14,009 0 0 


IRON CONmUT PIPE 13 INCHES DIAMETER. 


MKASUKEMENTS. 

Excavating the Trench for the Iron Condnit Pipe. 


No. Length. Breadth. Depth. Solid Feet. 

For the whole [lortion of the ') 
trench, from the inlet 
tower to the distribution 
reservoir in the camp, ex- ' 
cejiting that portion oc- 
cupied by the tunnel . . ^ 

Total solid feet of excavating trench for the iron conduit 

pipe 26,43,179 

1-lOth solid feet of excavation taken in rock 2,64,317’5 

1-lOth do. do. taken in soft rock 2,64,317‘5 

4-5ths do. do. taken in raoorum 21,14,544’0 



Total solid feet. . . . 26,43,179 
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Dtiilding Chambered Sftaft No. 3 of Plans 7 and 8. 
Excavating Foundation. 



No. 

Length. 

Area. 

Solid Feet. 

No. 3 clianflbered shaft 

1 

15-6 

430-5 

6,672-75 

Deduct : — Portion included in the 
trench 

1 

15-5 

262-5 

4,068-75 

Total solid f(;et excavating for the foundation of 
chambered shaft 

No. 3 

2,604-0 


1-lOtli solid feet excavation taken in rock . . . 
1-lOth do. do. taken in soft rock 

4-5ths do. do. taken in inoonim 


Total solid feet. . . . 


2G0-4 

260-4 

2,083-2 


2,604-0 


Coursed Rubble Masonry faced with Cut-Stone in 
No. 3, as above. 



No, 

Length. 

Breadth. 

Depth. 

Solid Feet. 

Foundation 

1 

15-5 

10 

1 

155-0 

1st portion of side walls above 






foundation 

1 

36 

3-25 

5 

585-0 

2nd do. do. .... 

1 

35 

3-0 

5 

525-0 

3rd do. do. .... 

1 

34 

2-75 

5 

467-5 

4th do. do. .... 

1 

33 

2-5 

5 

412-5 

5th do. do. .... 

1 

32 

2-25 

5 

360-0 

6th do. do. .... 

1 

31 

2-0 

5 

310-0 

Division wall 

1 

3 

2-5 

30 

225-0 

Total solid feet coursed rubb 

e masonry faced with cut- 


stone in chambered shaft No. 3 . . 




3,040-0 
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Iron Pipe 13 Inches Plameter. 


- 

Length. 

Iluiining Feet. 

Iron conduit pipe 13 inches dirinieter 

27,343 

* 27,343 


Total running feet iron conduit pipe 13 inches diameter 

27,343 


Filling in Trench over Pipe. 



Solid Feet. 

Sfinie SIS excsLv«itin<>' 

26,48,17.0 

o 

Total solid feet lilling in trench over iron conduit pipe. 

26,43,170 


ABSTUACT. 


Quantities. 


Its, a. p. 


2,64,317 ISolid feet excavating trench for iron 
conduit pipe in rock, at Rs. 4 per 100| 


solid feet 10,572 10 10 

2,64,317 Solid feet excavating trench for iron 
conduit pipe in soft rock, at Rs. 2 per 

100 solid feet 5,286 5 5 

21,14,544 Solid feet excavating trench for iron 
conduit pipe in moorum, at Rs. 0-1 0-6 

per 100 solid feet 13,876 11 1 

260 Solid feet excavating foundation of| 
chambered shaft No. 3 in rock^ at' 

Rs. 4 per 100 solid feet 10 6 4 
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ABSTRACT — {continued) . 

Quaivtitics. Rs. a. p. 

2G0 Solid feet excavating foundation of| 


cliaml)ercd shaft No. 3 in soft rock, 

at Rs. 2 per 100 solid feet 5 3 2 

2,083 [Solid feet excavating foundation of 
chambered shaft No. 3 in moorum, at 

Rs. 0-10-6 per 100 solid feet 13 10 8 

3,040 Solid feet coursed rul)ble masonry faccul 
with cut-stone, at Rs. 30 per 100 

solid feet 912 0 0 

27,343 Running feet of iron conduit pipe 13 
inches in diameter, at Rs. 4-13-9 per 
running foot ; trenching, &c. not in- 
cluded 1,32,869 14 3 

26,43,179 ^olid feet filling in trench over aque- 
duct, at Rs. 0-1-6 per 100 solid 
feet 2,477 15 8 

Total. .. .Rs.. . 1,66,024 13 5 

Contingencies, at 5 per cent. .. . 8,301 3 10 


Total amount for iron conduit pipe. . . .Rs. . . 1,74,326 0 0 

KECAPITUtATION. 

I Bs. a. p. 

Total amount for the iron conduit pipe 

Total amount for the tunnel, as before 

Total amount for the^iron conduit pipe, including 
tunnel Rs. . . 
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7.— DISTRiriUTION RESERVOIR. TWO 
DAYS’ SUPPLY. 

MEASUHEMENTS. ♦ 

Excavation. 

Solid Feet. 

Soolion on D. E. F. G. in the centre. 

1st portion ^ 'it) 28-5 

2nd do X 3()-6 

3rd do X 20 114 0 

4th do ^-4— ^ 13 })4-9 

5th do X 27 207-9 

Gth do 2^ X GO 528-0 

7th do X 22-5 220-12 

8th do *-4^= X 12 30-30 

9th do X 25-5 54-95 

10th do X 20 7-5 

Section on the cast side, at 40 f(;et from the centre. 

1st portion x 23-7 = 17-77 

2nd do ^ X 12 = 31-80 

3rd do X 20 = 100 00 

4 th do X 13 = 89-70 

5th do X 27 = 197-10 

Gth do X GO = 504-00 

7th do X 22-5 = 217-12 

8th do X 12 = 31 02 

9th do X 25-5 = 44-75 

10th do X 9-3 = 1-62 

Total area.... 2|2, 575-71 

Mean area 1,287-855 

1,287-855 X 40 = 


51,514-20 
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DISTRIBUTION RESERVOIR — (continued). 


Section on the east side, at 70 feet from the centre. 


1st portion X 1T> = 0-08 

2ud do X 12 = 15-00 

3rd do X 20 = 78-00 

4 th do X 13 = 71-50 

5th do X 27 = 159-30 

(Jth do Z:5±£-- X GO = 420-00 

7th do X 2-2-5 = 185-62 

8th do X 12 = 10-98 

9th ‘do Mo+jl® X 15-9 13-99 


Total area. 954-47 

Last area . , 1,240-88 

2,195-35 

Mean area. 1,097-665 
.-. 1,097-665 X 30 = 


Section taken on the east side, at 136-56 feet from the 
centre. Same area as the last, 954-47 ; .-. 954-47 
X 66-56 = 


Section taken on west side, at 60 feet from the centre. 


1st portion 
2nd do. 
3rd do. 
4th do. 
5th do. 
15 p 


1-3 

2 

X 

6-8 

= 4-42 

4*.'l+l-3 

2 

X 

20 

= 56-00 

4'5+4-3 

2 

X 

13 

= 57-20 

5-1 + 4-5 

2 

X 

27 

= 1-29-60 

6-7 +5*1 

2 

X 

60 

= 354-00 


Solid Feet. 


32,929-95 


63,529-52 
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DisTRi B UTiON RESERVOIR — {continued) . 


6th 

portion 

X 22-5 = 

= 160-87 

7th 

do. 

o-fto+O'Ofl y gy __ 

= 12-21 



Total area . . . 

774-30 



Central area. . 

1,334-83 




2,109-13 



Mean area. . . . 

1,054-56. 



1054-565 X 60 = 


Section taken 

on the west side, at 1 10 feet from 

the centre 

1st 

portion 

^ X 3-1 

0-93 

2nd 

do. 

X 20 

42-00 

3rd 

do. 

X 13 

48-10 

4th 

do. 

»1±±1 X 27 

110-70 

5th 

do. 

® X 60 

312-00 

6th 

do. 

X 22-5 

145-12 



Total area. 

658-85 



Last area . 

774-30 



2| 

1,433-15 



Mean area. 

716-575] 


716-575 X 50 = 


Section taken on the west side, at 160 feet from the centre. 

, 1st portion ^ x 18-6 = 26-04 

2nd do x 13 = 37-70 

3rd do. x 27 = 89 10 


Solid Feet. 


63,273-90 


35,828-75 
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DISTRIBUTION RESERVOIR — (contimed). 


Solid Feet. 


4th portion x 60 == 264-00 

5th do X 22-5 = 127-12 


Total area 543-96 

Last area .... 656-15 

1,200-11 

Mean area. . . . 600-055 

600-055 X 27-75 = 16,651-52 

Total solid feet of excavation in bed of reservoir .... 2,63,727-84 


Portion between Retaining Wall of Reservoir and Parapet 
Wall surrounding it. 


Between retaining and surrounding 
wall iT3:5.^ x 214-2-0+ (2'4"x2) 

+ (10X2)— 

Foundation of wall surrounding 
reservoir 133'9'^x 

2+2'6" + 2'+X2( + (10x2) + (2TI 

x2)=one side 299'4 

other side 299'4" 

2. (165+2'4"x2)+(9'4"x2) 376^8 
Portion occupied by retaining wall,| 
north side ; 

'(133J X 2) + 2-5 + (2'4" X 2) 

« 274/8" 

Do. do, east and west sides 32 

+ 14 = 46/o'' 


No. Length. 




I 

r‘ 


j 




464-33 


965-33 


320 66 


Breadth. 


Depth. 


average 


7i 


Solid Feet. 


27,859-80 


8,685-00 


2,885-94 


Total solid feet . 
Do. . as shore. 


39,430-74 

2,63,727-84 
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Solid Feet. 


1- 3r(l excavating reservoir, taken in hard moorum,! 

solid feet 

2- 3rds do. taken in rock, do. 


1,01,052-86 

2,02,105-72' 


Total solid feet . . . . 


3,03,158-58 


Filling in Foundation of Vneonrsed Ruhhle Masonry. 



No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

For retaining wall of reservoir . 

1 

320-()6 

3 

3 

2,885-94 

For wall surrounding reservoir. 

1 

005-00 

3 

3 

8,685-00 

Total solid feet filling in foundation of uncoursed r 
masonry 

iibble ^ 

....3 

11, ,570-94 


Building Retaining Wall of Reserroir. 



No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

Retaining Avail (133.| x 2) + 






2-5+(l-10x 2)x2= 547' 4" 
165 X 2= 330' 0" 

1 

1 





00 

<1 1 

hi 

825^* 


7 

10,591-77 

—52' 0" 

3 





Division wall 165 — 26 = 139 

1 

139 

2-5 

7 

2,432-50 

Cistern walls 26+26+10+10 






—72 

2 

72 

3 

7 

3,024-00 

Do. large portions 

4 

5 

2 

7 

280-00 

Do. small do 

4 

2 

2 

7 

112-00 

Steps 

20 

6 

7 

2 

2 

840-00 

Total solid feet superstructure of cut-stone masonry .... 

17,280-27 
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Stone Pavement. 



No. 

Length. 

Breadth. 

Square Feet. 


1 

)-2 

J 

137' 10" 

1G7' 10" 

46,266-05 

Bottom of reservoir 133' 9" + 2' 10" 
+ 1' 3" = 137' 10" the length, and 
165' + 2' 10"= 167' 10" breadth . 

Total square feet of cut-stone pavement .... 

46,266-05 


Filling in Earth between Retaming Wall of Reservoir and Wall 

surrounding it. 


• 

No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

North side between the two 

walls 

1 

300 

GO 

CO 

15 

37,125-00 

Ditto ditto cast and west. 

1 

185 

00 

15+JO 

19,078-12 

Total solid feet filling in earth Ijetween the retaining wall 
of the reservoir and the wall surrounding it 

56,203-12 


Wall surrounding Reservoir, of Coursed Rubble Masonry. 



No. 

Length. 

Breadth. 

Depth. 

Solid Feet, 

North end, lower portion : 

1 





133' 9" X 2 + 2' 6" + 2' 4" 

1 

1 

Jvl 

304'4' 

2' 4" 

2' 

1,420-22 

X 2 -1- T 8" X 2 + 4" = 

1 





304' 4" 

j 





Do. middle do 

1 

304' 

2' 

2' 

1,216-00 

Do. upper do 

1 

304' 

1' 8" 

12-07 

6,115-46 

East side, 1st portion 

1 

26'25i 

2' 4" 

3 

3 

1 61-25 

Do. 2nd do 

1 

31' 31 

2'0" 

2' 

^ 125-24 
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Wall surrounding Reservoir — (continued). 

No. Length. Breadth. Depth. Solid Feet. 

East side, 3rd portion 1 51 '93 1' 8" ^ 112-51 

Do. 4th do 1 128'58 1' 8" 1 214-30 

Do. 5th do 1 189'6(j 1' 8" 7 2,212 70 

South side wall 1 304' 1'8" 7*12 3,607-46 

West side, 1st portion 1 27' 2' 4" 63-00 

Do. 2nd do 1 2 2 130-50 

Do. 3rd do 1 1' 8" 3 264-37 

Do. 4th do. 1 1' 8" 3-52 754-33 

Do. 5th do 1 189-66 1' 8" 7-87 2,487-70 

Total solid feet 18,785-04 

Deduct — Doorways ...... 2 4' 1' 8" 7' 93-33 

Total solid feet of coursed rubble masonry in the wall 

surrounding the reservoir 18,691-71 


Filling in Earth to Slope. 



North side. 
East side . 
West side . 


158-5 


Solid Feet. 


80 -I 85,120-00 

^ 27,896-00 

?£±» 5:52121” 42,180-15 


"Total solid feet filling in earth to slopes, east, west, and 

north sides 1,55,196-15 
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Coping to the Wall suri'ounding Reservoir. 



No. 

Length. 

Running Feet. 

Coping 

1 

975' 4" 

975' 4" 


Total running feet cut-stone coping to top of surround- 
ing: wall of reservoir 

975' 4^ 


Doors. 



Number. 

Doors teak-wood plank batten 7^x4^ 

2 

• 

Total number strong teak-wood plank batten doors to 
reservoir 

2 

• 


ABSTRACT. 


Quantity. 


Rs. a. 

1,01,052 

Solid feet excavating reservoir in hard 
moorum, at Rs. 0-14-0 per 100 
solid feet 

884 3 ; 

2,02,105 

Solid feet excavating reservoir in rock, 
at Rs. 4 per 100 solid feet 

8,084 3 ! 

11,571 

Solid feet filling in foundation of un- 
coursed rubble masonry, at Rs. 8 
per 100 solid feet 

925 10 1( 

17,280 

Solid feet of superstructure of cut- 
stone masonry (coursed rubble ma- 
sonry faced with cut-stone on the 
inside), at Rs. 30 per 100 solid feet. 

5,184 0 ( 
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aUsthact — {continued). 

Quantity. Its. a p. 

46,2GG Square feet of cut-stone pavement, at 

Rs. 31-8-0 per 100 square feet . . 14,573 12 7 

56,203 Solid feet filling in earth between the 
retaining wall of the reservoir, and 
the wall surrounding it, at Rs. 1-2-0 

per 100 solid feet 632 4 6 

18,691 Solid feet of coursed rubble masonry 
in the wall surrounding the reser- 
voir, at Rs. 9-8-0 per 100 solid feet. 1,775 10 3 

1,55,196 Solid fc(!t filling in earth to slopes, at 

Rs. 1-2-0 j)cr 100 solid feet 1,745 15 3 

975 Running feet of cut-stone coping to top 
of the wall surrounding the reser- 
voir, at Rs. 1-4-0 per running foot. 1,218 12 0 

2 Number of doors of teak- wood plank 

battemed 7' x 4', at Rs. 28 each .... 56 0 0 


Total Rs. 35,080 7 10 

Contingencies, at 5 per cent 1,754 0 4 

Total amount for distribution reservoir to contain 
two days’ supply Rs. . 36,834 0 0 


DISTRIBUTION RESERVOIR.— ONE DAY’S SUPPLY. 

MEASUREMENTS. 

Excavation. 

Solid Feet. 

Section on C. D. through the centre. 

1st portion 122+±i ^ 12 = 36-60 

2nd do ^ 20 = 114-00 
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DISTRIBUTION RESERVOIR — (cOUtinucd) . 


3r(l portion - -j- x 13 = 94'f)0 

4(li do X 27 = 207-90 

5tli do X 00 = 528-00 

01, h do X 4 = 38-80 

7th do 5-.-,o X 3'75 = 20-02 

8Ui do = 20-50 


tSection tfdccn on oast side, at 40 feet from the centre. 


1st portion x 12 = 31-80 

2nd ^ do X 20 = lOO’OO 

3rd do X 13 = 89-70 

4 th ’do .X 27 = 197-10 

*5th do X 00 -= 504-00 

Otli do X 4 == 37-20 

7tli do r,i X 3-35 = 17-08 

8th do = 20-50 


Total area. . . . 1,003-38 
2j2,004-7~0 
1,032-35 

Mean area 1,032-35 x 40 = solid feet 


Sec!tion taken on the cast side, at 70 feet from the centre 
1st jiortion 
2nd do. 

3rd do. 


4th 

5th 

Gth 


do. 

do. 

do. 

16 p 


0*1 +2*4 

2 

X 

12 

= 

15-00 

2-4 +5-4 

2 

X 

20 

= 

78-00 

e-4+5'6 

^ 2 ~ 

X 

13 

= 

71-50 

5*04- fl -2 

" ' " ' ■ 3 

X 

27 

= 

159-30 

e-24.7-8 

2 

X 

60 


420-00 

7-8 +8-0 

2 

X 

4 

= 

63-20 


Solid Feet. 


41,294-00 
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nisTRiDimoN RESERVOIR — (continued). 


7th 

portion 

1-05 


5*5 

10*72 

8th 

do. 

0*2 X 20*r> 



2*05 






819*77 




Last area. . 

..1,003*38 






1,823*15 






911*575 



Mean area 91 1*^ 

>75 X 30 

• 

Section taken 

on east side, at 1 1 

1*5 feet from the centre. 

1st 

portion 

2 

X 

10*4 

= 10*40 

2nd 

do. 

6 + 2 

X 

20 

= 70*00 

3rd 

do. 

5+.V2 

• ••••••• ““2 

X 

13 

= 66*30 

4th 

do. 

5*2+5'S 

X 

27 

= 148*50 

5th 

do. 

5-8 + 7-4 

X 

60 

= 396*00 

6th 

do. 

7-4 + 7*6 

X 

4 

= 30*00 

7th 

do. 



X 

5*5 

= 8*25 

8th 

do. 

I '5x20-5 



= 15*37 






744*82 




Last area. . 

. . 819*77 






2| 1,564* 59 






782*295 



Mean area 782*295x41 

*5 = 


Section taken 

on the west side, at 60 feet from the centre. 

1st 

portion 

l*3+fl'8 



= 4*42 

2nd 

do. 

1*3 +4*3 

X 

20 

= 56*00 

3rd 

do. 

4’3+4*5 

X 

13 

= 57*20 


Solid Feet. 


27,347*25 


32,465*24 
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DISTRIBUTION RESERVOIR — (contimieet). 

Solid Feet. 

4th portion x 27 = 129-60 


*5th do X 60 = 354-00 

6th do X 4 = 27-20 

7tb do 0S5 X 5-5 = 4-67 


8th do K!- 8-9 3-78 

Total -area. . . . 636-87 

I^ast area .... 1,06T32 

2T7^)trr9 

Mean area. . . . 849-09 

.'.'849 09 mean area x 60 = solid feet 50,945-40 


Section taken on the west side, at 1 12-62 feet from the 

centre. 


1st portion 

0-6 

• • • 2 

X 

3 

= 0-90 

2nd 

do 

0-6+ 3-0 

. . . 

X 

20 

= 42-00 

3rd 

do 

^0 + 3-H 

X 

13 

= 48-10 

4th 

do 

3-8+ 4- 1 

• • • 2 

X 

27 

= 110-70 

5th 

do 

4*44-G*(> 
~'2 

X 

60 

= 312-00 

6th 

do 

C-0+6-2 

. . . -2 ~~ 

X 

4 

= 24-40 

7th 

do 

. . . 0-15 

X 


= 0-82 


Total area. . . . 538-92 

Last area .... 632-45 

1,171-37 

Mean area. . . . 585-685 

585'685 mean area x 52-62 = solid feet 30,818-74 
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niSTiiiDUTiON iiESERVOiR — (conlivucd). 

Solid Feet. 

Excavation for foundation of wall surrounding the 
reservoir. 

Reservoir 201 + (2' 4" x 2) + (10 x 2) + 

(I'B" X 2) ==202 X 2= 458 

Reservoir 1 10 4 (2' 4" x 2) + (10 x 2) 4 

134' 8" X 2 2G0-4 

727' 4" 

727' 4" X :j X 3 = . . . G,54()-00 


(Solid feet as above 4 1,294 '00 

Do. 27,347-25 

Do. 32,405-24 

. Do. 50,045-40 

Do. 30,818-74 

Do. (),54G00 

Total solid feet excavation ],80,41G-G3 


Total solid feet e.xcavation. . . . 1,80,4 1G-G3 

1- 3rd excavatinj^ reservoir taken in hard moorumj 

solid feet .... G3, 138-87 

2- 3rds do. do. taken in rock, solid feet. 1,2G,277-7G 

Total solid feet. . . . 1,89,416-03 
Filling in Foundation of Uncoursed Ruhhk Masonry. 

Solid Feet. 


G,54GOO 
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Filling in Foundation — {continued). 







Wall surrounding the reser- 





» voir. 2ii(l 

1 

22.9' 8" 

12 

?' 4" 

7-77 

Do. 

do. 

east side 

1 

2' 4" 

2 

“2 

Do. 

do. 

do. 

1 

32 

2' 4" 

2-8 

2 

Do. 

do. 

do. 

1 

108' 8" 

2' 4" 

2 

2 

Do. 

do. 

west side 

1 

15 

2' 4" 

3 

T 

Do. 

do. 

do. 

1 

45 

2' 4" 

S 

2 

Do. 

do. 

do. 

1 

229' 8" 

2' 4" 

3-.52+-87 

2 


^’otal solid feet filling in foundation with uncoursed rubble 


masonry 

Building Retaining Wall of Reservoir. 


No. Length. Itrcadth Depth. 


Retaining wall 201 + 

(2' 4" X 2) X 2 =- . .41 
Retaining wall 110 + 

(2' 4" x2) X 2 = . .220'4l 


6408 

Deduct — Cistern wall 52’0 


588-8 


Retaining wall, 2nd offset. 
Do. do. . 

Do. 4th do. . 


10 = 72 in length 


// 





_ 

j^l 

588' 8" 

2' 4* 

1-75 


1 

588' 8” 

2' 0" 

1-75 


1 

588' 8" 

r 8" 

1-75 


1 

588' 8* 

1'4'' 

1-75 


2 

72 

3 

7 


Solid Feet. 


4,163-85 

28-00 

104-53 

253-55 

52-50 

157-50 

1,178.95 


12,484-88 


Solid Feet. 


2,403-72 


2,060-33 

1,716-94 

1,373*55 

3,024-00 
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Building Retaining Wall — (continued). 



No. 

Length, 

1 

Breadth. 

Depth. 

Solid Feet. 

Cistern wall pieces at the ends 
of steps 

4 

3 

2 

7 

168-00 

Steps . 

12 

6 

7 

2 

504-00 


2 


Total solid feet of superstructure of cut-stone masonry , . 

11,250-54 


Stone Pavement. 



No. 

Length. 

Breadth. 

Depth, 

Solid Feet. 

Bottom of reservoir 

1 

206'8" 

115'8" 

1 

23,904-44 


Total square feet of cut-stone pavement . . . 


23,904-44 


Fdling in Earth between Retaining Wall of Reservoir and 
Wall surrounding it. 


No. Length. Ercadtb. Depth. Solid Feet. 


North side between the two 


walls 

225'8" 

8'3" 

10' 

18,617-50 

Do. east and west sides . . 

134/7// 

8'3" 

7'0 

15,544-37 

Do. south side 

225'8" 

6'3" 

8'0 

11,283-33 


Total solid feet filling in earth between the retaining wall 
of the reservoir and the wall surrounding it |45,445'20 
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Wall surrounding tJie Reservoir, of Coursed Rubble Masonry. 



No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

Walt surrounding the reservoir 

1 

1 

727'4" 

rs" 

7 

8,485-55 

Deduct — Door-ways 

2 

4 


7 

93-33 

Total solid feet of coursed rubble 
surrounding the reservoir 

masonry in the wall 

8,392-22 


Filling in Farlh to Slopes. 


• 

No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

IVnvtli ship 

1 

229 

122+1)0+180 

* 

7-0 

91,371-00 

31,567-50 

East side 

1 

138 

3 

Gl 

2 

7-5 

2 

West side 

1 

138 

58 

H 

2 

32,016-00 

Total solid feet filling in eartl] 
W. sides 

r 

i to slopes on 

the N. 

E. and 

1,54,954-5 


Coping to Wall surrounding the Reservoir. 



No. 

Length. 

Running Feet. 

• 

Coping 

1 

727'4'' 

12TA" 

Total running feet of cut-stone coping to top of sur- 
rounding wall of reservoir 

727'4" 
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Doors. 



No. 

Doors of teak-wood plank batten 7' x A' to reservoir .... 

2 

Total No. of doors of teak-wood plank battened .... 

• 

2 


AnSTllACT. 


Quantities. 


Rs. a. p. 

G3,138 

Solid feet excavating I’oservoir in hard 
mooruni, at Rs. 0-14-0 per 100 solid 
feet 

552 7 3 

1,2(1,277 

Solid feet excavating reservoir in rock, 
at Rs. 4 per 100 solid feet 

5,051 1 3 

12,484 

Solid feet filling in foundation with un- 
conrsed rubble masonry, at Rs. 8 per 
100 solid feet . . 

998 1 1 (» 

11,2-50 

Solid feet of superstructure of cut-stone 
masonry, at Rs. 30 jier 100 solid feet 
(coursed rubble masonry faced with 
cut-stone on the inside) 

3,375 0 0 

23,.904 

Square feet of cut-stone pavement, at 
Rs. 31-8-0 per 100 square feet .... 

7,529 12 1 

45,445 

Solid feet of filling in earth between the 
retaining wall of the reservoir, and 
the wall surrounding it, at Rs. 1-2-0 
per 100 solid feet 

511 4 1 

8,392 

Solid feet of coursed rubble masonry in 
the wall surrounding the reservoir, at 
Rs. 9-8-0 per 100 solid feet 

797 3 10 
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ABSTRACT — (contbivcd ) . 


Quantities. 


Rs. a. p. 

1,54,954 

• 

Solid feet of filling in earth to slopes 
on the- N. E. and west sides, at 
Rs. 1-2-0 per 100 solid feet 

1,743 3 8 

727 

Running feet of cut-stone coj)ing to top 
of surrounding wall of reservoir, at 
Rs. 1-4-0 per running foot 

908 12 0 

2 

1 

No. of doors of teak-wood j)lank batten- 
ed 7' X 4', at Rs. 28 each 

56 0 0 


Total . . Rs . . . . 

21,523 7 8 

« 

Contingencies, at 5 per cent 

1,076 2 9 

Total amount for distribution re.servoir to contain 
• one day’s supjjly 

22,599 0 0 


No. 8. -CAMP DISTRIBUTION. 

MEASUREMENTS. 


Excavation for Cisterns 25' x 1 8' x B'. 



No. 

Length, 

Breadth. 

Depth. 

Solid Feet. 

Cistern 

1 

31 

24 

9 

6,696-00 
' 616-66 

Paving 

1 

1231 

5 

1 





Total solid feet excavation for cistern 25' x 18' x 8'. . . . 

J of excavation for cistern, taken in moorum 

•j| ditto taken in soft rock 

Total solid feet. . . . 

17 p 


7,312-66 

3,656-33 

3,656-33 

7,312-66 
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Retaining Walls. 



No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

1st portion 

1 

.08 

3 

1 

2{;400 

2nd do 

1 

96 

2-5 

2 

48000 

3rd do 

] 


2,t 

2 

473-33 

4th do 

] 

03'4" 

lo 

2 

342-22 

5th do 

1 

02' 

1-5 

2 

276-00 

Total solid feet of retaining walls of coursed 
ry, faced with cut-stone on the inside . . 

rid)l)le 

laason- 

1,865-55 


Cut-Stone Masourg. 



No. 

Length. 

Breadth. 

j Depth. 

Solid Feet. 

Parapet wall 

1 

or -4" 

r 4“ 

1 

2' 0" 

334-88 


Total solid feet of cut-stone on both sides, including coping . . 334'88 


Paving. 



No. 

Length. 

Breadth. 

Square Feet. 

In the cistern 

1 

25 

18 

450-00 

Surrounding cistern outside the 
jiarapct 

1 

124 

1 

6*5 

806-00 

Total st|uare feet cut-stone 2 )aving. . . . 

1,256-00 
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Excnmtinn for Small Cisicrn 15' x 10' x 8'. 

No. I Lciiftth. lircndlli. Depth. Solid Feet. 


Cistern 21 JO 9 3 024 "00 

Pavmq; 94 5 1 470'00 


Total solid feet excavating for small cistern 15' x 10'x8', . 3,d94’00 

5 excavation for small cistern, taken in moorum 1,747‘00 

4- do. do. taken in soft rock 1,747'00 

Total solid feet. , . . .3,494'00 


Jietauiivff Walls. 


. 

No. 

Length. 

Creatllh. 

1 

Depth. 

Solid Feet. 

1st portion 

1 

92 

3 

1 

186-00 

2nd do 

1 

90 

2-’- 

2 

300-00 

3rd do 

1 

58' 8" 

2', 

0 

254-22 

4th do 

1 

57' 4" 

I3 

2 

210-22 

5th do 

1 

59' 

H 

2 

1 

198-00 


Total solid feet retaining walls of conrsetl nibhlc masonry, 

faced with cut-stone on the inside 1,118‘44 


Cut- Stone Masonry. 



No. 

Length. 

Breadth. 

Depth. 

Solid Feet. 

Parapet wall 

1 

55' 4" 

l' 4" 

2' 9" 

202-88 


Total solid feet of cut-stone on both sides, including 

coping 202'88 
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Paving. 


No. Length. Dreadth Square Feet. 







In the cistern 

Surroundingeistern outside tlie parapet 

1 

1 

15 

88 

10 

6-5 

150 

572 

Total scpiare feet cut-stone paving 

722 


Distrihntion Pipes. 



Length. 

Ilu lining Feet. 

Iron j)ipcs 5-inch diameter 

23,585 

23,585 

Iron pipes 4 -inch diameter 

23,585 

2.3,585 

Total running feet 5-inch iron pipes 


23,585 

Do. 4-inch iron pipes 


23,585 • 


ABSTRACT. 


Quantities. 


Rs. a. p. 

3,656 

Cistern 25' x 18' x 8'. 

Solid feet excavation for cistern in moo- 
rum, at Rs. 0-10-6 pej’ 100 solid feet. 

23 15 10 

3,656 

Solid feet excavation for cistern in soft 
rock, at Rs. 2 per 100 solid feet .... 

73 1 11 

i;865 

Solid feet retaining walls to sides of 
cisterns of coursed rubble masonry, 
faced with cut-stone on the inside, at 
Rs. 30 per 100 solid feet 

559 8 0 

335 

Solid feet of cut-stone masonry on both 
sides, including coping for parapet, 
at Rs. ^5 per 100 solid feet 

117 4 0 
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ABSTRACT — {continued). 


Quantities. 


Rs. a. p* 

.1,256 

Square feet of cut-stone paving tc 
cistern, at Rs. 31-8-0 per 100 ^uart 
•feet 

> 

k 

395 10 2 


Total. . . .Rs. . 

1,169 7 11 


Contingencies, at 5 per cent 

58 7 7 


Total amount for the cistern 25' x 18' 

X 8' 

1,227 0 0 

• 

1,747 

Cistern 1 5 'x 10' x 8' 

Solid feet of excavation for ^cistern in 
mooruin, at Rs. 0-10-6 per 100 solid 
feet 

11 7 5 

1,747 

Solid feet excavation for cistern in soft 
rock, at Rs. 2 per 100 solid feet. . . . 

34 15 0 

1,118 

Solid feet of retaining walls to sides of 
cistern, of coursed rubble masonry, 
faced with cut-stone on the inside, 
at Rs. 30 per 100 solid feet 

335 6 4 

203 1 

Solid feet of cut-stone masonry on both 
sides, including coping for parapets, 
at Rs. 35 per 100 solid feet 

71 0 9 

722 i 

Square feet of cut-stone paving to 
• cisterns, at Rs. 31-8-0 per 100 square 
feet 

227 6 10 


Total . . . . Rs . . 

680 4 4 


Contingencies, at 5 per cent 

34 0 3 

Total amount for the cistern 15' x 10' x 8' . . 

714 0 0 
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ABSTRACT. 


Quantities. 


Rs. a. p. 

23,585 

Running feet of 5-inch iron pipes, in- 
cluding trenching, hydrants, &.C., 

t 

23,585 

at Rs.*l-7-8 per running foot 

Running feet of 4-incli iron [dpes, in- 
cluding treriching, hydrants, &;c., at 

*34,880 2 4 


Rs. 1 -2-7 per running lout 

27,392 15 11 


Total . . . . Rs. . 

02,279 2 3 


Contingencies, at 5 per cent 

3,113 15 3 

Total amount for camp distribution pipes. . . . lls. . 

0.5,393 • 0 0 


RECAPITULATION OF THE CAMP DfSTRIBUTION. 



Rs. a. 

Cisterns 24 in No., at Rs. 1,227 each 

29,448 0 
8,568 0 
05,393 0 

Cisterns 12 in No., at ,, 714 each 

iron pipes for the camp distribution 


P- 

0 

0 

0 


Total amount for the camp distribution . 


1,03,409 0 0 


GENERAL RECAPITULATION OF THE ESTIMATE. 


Np. 

i 

Rs. a. p. 

1 

The embankment 

1,52,064 0 0 

2 

The waste weir 

10,517 0 0 

3 

The artificial cut to carry off the first floods. 

24,651 0 0 

4 

The inlet tower 

12,172 0 0 
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GENERAL RECAPITULATION (contimied). 


No. 

.i 

Bs. a. p. 

5 

The gangway 

9,082 0 0 

6 

• 

The masonry aqueduct and tunnel 

1,14,969 0 0 

7 

The iron conduit pipe and tunnel 

The distribution reservoir, to contain two 

1,85,434 0 0 

»5 

days’ supply 

The distribution reservoir, to contain one 

36,834 0 0 


day’s supply 

22,599 0 0 

8 

The camp distribution 

1,03,409 0 0 


(Signed) Philip L. Hart, Cajrtain, 

Engineers, on Special Duty. 


Camp Poona, 23>'d October, IB.'J?. 












